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SUBJECT: Analysis of Force Potential (AFP) 

1. In October 1983 CAA initiated a major developmental effort to provide 
new Static measures of the combat potentials of equipment and major 
organizations. The resulting AFP System is central to a new method for 
Measuring Imoroved Capabilities of Army Forces (MICAF). 

2. This guide provides a detailed description of the AFP System and its 
components. 
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THE REASON FOR PERFORMING THE STUDY is primarily widespread dissatisfaction 
with previous combat potential estimation methods that do not give enough 
attention to influences noted below in the study objectives. 

THE PRINCIPAL FINDINGS during AFP System development and implementation and 
as evidenced by illustrative examples in the Operator's and Programer's 
Guide to the AFP System and by the parallel MICAF Study application are: 

(1) All modules, submodules, and special processors of the AFP System for 
estimating the static combat potential of equipment and organizations have 
been tested and perform as designed. 

(2) AFP estimates of static combat potentials depend on input to the AFP 
System and are sensitive to opposing sides' weapon characteristics, weapon 
quantities, type-on-type engagement preferences, environmental conditions, 
and combat support and combat service support levels. 

(3) Full application of the AFP System is labor, data, and computer 
intensive. 

THE MAIN ASSUMPTIONS for purposes of estimating static combat potentials: 

(1) The large-scale battlefield may be decomposed into separate firepower- 
counterfirepower, combat support, and combat service support processes. 
These processes may be analyzed largely independently. Their separate 
results may be combined afterward to yield estimates of combat potentials. 

(2) Total division firepower-counterfirepower processes may be decomposed 
into pure weapon type on pure weapon type engagements. The engagements may 
be further decomposed into still smaller matchups in which at least one 
weapon opposes one or more weapons. Only indirect, area fire weapons may 
impinge on the interaction of otherwise pure type-on-type "duels." The 
usual techniques of dynamic modeling and simulation need not be applied 
except to the independent duels of relatively short duration. 

(3) Movement and maneuver need not be represented within the firepower- 
counterf irepower process. Tactical mobility may be treated adequately 
within the combat support and combat service support processes. Duels are 
distributed to fixed ranges. 

THE PRINCIPAL LIMITATIONS 

(1) Like all static indicators, AFP combat potentials may be inappropriate 
bases for estimating prolonged, fluid combat. 



(2) Because AFP combat potentials depend on weighted averages for 16 dis- 
tinct combat environments, the potentials may not be useful estimators for 
differently weighted or different environments. For example, interest in 
just one of the combat environments implies a vastly different weighting: 
just one 1.0 and 15 0.0's. 

(3) AFP combat potentials are estimates of achievement for the ^ery 
special circumstance in which one's own weapons are 50 percent attrited. 
(This is why AFP combat potentials are often called "half-life 
potentials.") In general, the potentials do not correspond to any one 
common moment in projected real time because different weapon types do not 
reach 50 percent survival at the same instant. 

(4) In its current implementation, the AFP System does not represent 
suppression nor the effects of echelons above division (other than some 
nondivisional artillery and some fixed wing aircraft). 

THE SCOPE OF THE STUDY included development and implementation of the AFP 
System and parallel support of the MICAF Study. The Operator's and 
Programer's Guide to the AFP System provides a wealth of information needed 
in maintaining and applying the AFP System. Some applications of the AFP 
System have been made in support of other studies. In particular, the 
MICAF I and II Studies depended heavily on AFP, and AFP "results" may be 
found in the MICAF I and II reports. 

THE STUDY OBJECTIVES are to develop and demonstrate (via the parallel MICAF 
application study) a new method for estimating the static combat potential 
of equipment and organizations. That method is to depend more directly on 
quantitative data, full division inventories of opposing equipment, combat 
support, combat service support, and wider range of combat environments 
than in previous approaches. 

THE BASIC APPROACH of AFP is to begin with a highly stylized abstraction of 
the battlefield, decompose the battlefield into separate processes, provide 
extensive input data to drive those processes, and then operate a system of 
specially developed computer programs which replicate estimates of kills 
and losses for 16 different combat environments, project those estimates to 
half-lives, modify the estimates in accord with support levels, and roll up 
everything into final estimates of combat potential. 

THE STUDY SPONSOR is the Director, CAA. 

THE STUDY EFFORT was directed by Mr. Gerald E. Cooper, Strategy, Concepts 
and Plans Directorate. All directorates contributed. 

COMMENTS AND QUESTIONS may be directed to US Army Concepts Analysis Agency, 
ATTN: Assistant Director for Requirements and Resources, 8120 Woodmont 
Avenue, Bethesda, MD 20814-2797 

Tear-out copies of this synopsis are at back cover. 
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OPERATOR'S AND PROGRAMER'S GUIDE TO THE ANALYSIS OF FORCE 
POTENTIAL SYSTEM (AFPSYS) 

I.  INTRODUCTION 

1. The purpose of this volume is to provide operator/programer documenta- 
tion of the Analysis of Force Potential System (AFPSYS) data, computer pro- 
grams, and procedures for estimating and often comparing the combat poten- 
tial of Army equipment and organizations (currently up to and including 
division level). 

2. The complete AFPSYS includes a wide variety of input data files from 
several sources; utility programs for converting input to forms better 
suited for use within AFPSYS; major program modules for estimating combat, 
combat support, and combat service support results, and for merging such 
results for a single combat environment; a major program module for merging 
the results of 16 combat environments into complete estimates of combat 
potential; modules for comparing combat potentials among equipment types 
and among different organizations; and utility programs for managing files 
and generating runstreams. AFPSYS runs under the normal UNIVAC 1100-series 
computer operating system. AFPSYS modules and utilities are written in 
ASCII FORTRAN, COBOL, and SYMSTREAM, a language peculiar to the UNIVAC SSG 
processor. 

II. SCOPE 

3. This volume provides reference material for the execution of AFPSYS. 
It includes information necessary for an operator/programer to modify 
existing data, generate data for "new" equipment or organizations, create 
new file names and the corresponding files, and execute utilities and pro- 
gram modules. The main part of this volume is very  short; it provides 
little more than a short description of AFP in general and an index to the 
volume's appendices which provide: 

a. A diagram of the complete system with some discussion of the 
notation and implications of the diagram: Appendix B. The diagram 
provides the "road map" for the following appendices. 

b. A key to the data preprocessing utility programs: Appendix C. 

c. A description of the Combat Module: Appendix D. 

d. A description of the Combat Support/Combat Service Support Module 
and its preprocessor program: Appendix E. 

e. A description of the module for the merge of combat/combat support/ 
combat service support results for a single combat environment: Appendix 
F. 

f. A description of the module for merging a single organization's 
results over all 15 combat environments: Appendix G. 
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g. A description of the programs for comparing different organizations: 
Appendix H. 

h. A description of a special procedure for estimating the combat po- 
tential of an organization "between" two organizations for which results 
are already known (i.e., AFP interpolation): Appendix I. 

i. A key to the various reports producible throughout execution of 
AFPSYS: Appendix J. 

j. A key to the AFPSYS approach to runstream management via the 
SYMSTREAM language of the UNIVAC SSG processor: Appendix K. 

III. VIEWPOINT 

4. It is assumed that an operator/programer is going ahead with an AFPSYS 
application. This volume does not argue for or against the AFP approach. 
It does not replay consideration of the relative merits of static and 
dynamic approaches to the estimation of combat potential. It is assumed 
that the operator/programer is familiar with the UNIVAC operating system, 
and with the FORTRAN, COBOL, and SYMSTREAM programing languages. Even 
then, the new operator/programer should have the services of someone 
already experienced in operation of AFPSYS and in the interpretation of 
results. 

5. Many AFPSYS parameters were set at the beginning of system development 
with the prospect of changing their values in order to improve the 
reliability of results and/or speed of system execution. However, 
debugging of the AFP Combat Module consumed so much time and energy that 
too little time and resource were left for "improvements." The AFP team 
believes that improvements are desirable and achievable. For example, if 
run times of the main modules can be reduced enough, the AFP interpolation 
process can be discarded. In a sense, a change of an AFPSYS system 
parameter defines a new AFPSYS. Indeed, in that view, there is a family of 
imaginable AFP systems. Certainly not all members of that family would be 
equally useful and efficient. There may be some optimal member of the 
family. Unfortunately, no good procedure exists at this time for finding 
that best member. However, some effort should be devoted to finding 
parameters that permit the system to evolve to steadily better performance. 

IV. AFP IN GENERAL 

6. AFP provides a new way to estimate the combat potential of weapons and 
units. However, like several earlier measures, AFP estimates of combat 
potential fall in that broad class known as "static measures." Among other 
things, that means that relatively little of the dynamics of warfare is 
treated explicitly within AFP. Indeed, the AFP method is not now nor was 
it ever intended to involve what is usually called "combat simulation." On 
the other hand, the AFP method does estimate attrition, survival, and, 
hence, exchange ratios from very  short duration sampling of highly stylized 
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duels. Stm, CAA prefers to insist that AFP is not a simulation nor a 
model in the usual senses of those terms. 

7. The AFP approach is asserted to be superior to earlier "static" efforts 
because explicit attention is given to the level and mix of weapons in both 
the US and threat units or forces faced off in each of 16 distinct combat 
environments. Also, AFP explicitly approximates impacts of combat support 
and combat service support (CS/CSS). The CS/CSS approximation remains cruder 
than CAA would like it to be, but it is the best that can be done given the 
current state of knowledge of the matter. 

8. AFP has been limited to divisions versus divisions with only some air- 
craft included from among all the resources above division level. In the 
long run, CAA is committed to address many more higher level resources. 

9. AFP, then, is certainly more broadly based than its static measure 
predecessors. In practice, as shown in Figure 1, it has been necessary 
split apart the total combat/CS/CSS process and address those 
ately before combining the combat and CS/CSS results into the 
mate of combat potential--in the last step of the AFP process 
splitting of the total process is reflected by the three blocks within the 
larger AFP block in Figure 1. The next paragraph begins a little deeper 
look into each of the three blocks within that larger AFP block. 

to 
pieces separ- 
grand esti- 
This bold 

THREAT ITEM 
INVENTORY 

US DIVISION 
ITEM 

INVENTORY 
(C, CS, CSS) 

ITEM 
HARACTERISTIC 

EG. SSPKs 

 WLAPON— 
ENGAGEMENT 

PREFERENCES &. 
AllOCATinNS/ 

AFP ESTIMATION OF COMBAT POTENTIAL 

COMBAT 
MODULE 

I 
MERGE & 

ROLLUP MODULE 
CS/CSS 
MODULE 

; !>■    ■'■-             

DIVISION 
POTENTIAL 

ITEM 
POTENTIAL 

Figure 1. The Analysis of Force Potential (AFP) System in Outline 
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a. First, the AFP Combat Module. Only firepower and counterfirepower 
(less suppression) are represented in the AFP Combat Module. As suggested 
in the upper left corner of Figure 2, combat is represented by a matrix of 
possible matchups. Up to 60 weapon types on each side may be paired 
against opposing weapons--against just one opponent type or against all 
types. Weapon types are assigned to 12 weapon categories, largely as a 
bookkeeping convenience, but, in principle, a weapon from any category may 
engage or be engaged by a weapon in any other category--subject, of course, 
to AFP-imposed constraints. Each cell of the matchup matrix may lead to a 
distinct type-on-type battle. One such battle is suggested in the center 
of the diagram. One model of US tanks opposes one model of threat tanks. 
(Different models of tanks are permitted within AFP, but each model-versus- 
model matchup leads to a separate matrix cell and, hence, a separate mini- 
battle. A so-called minibattle may engage from a few to several hundred 
tanks.) In the minibattle, the tanks are subdivided over up to five ranges 
from 250 to 2,500 meters. During the course of a minibattle nothing moves 
from one range to another. However, the weapons are "fired" subject to a 
probabilistic treatment of detection, firing time, and "killing." By now 
everyone is probably wondering why the artillery symbols are included in 
the tank-on-tank snapshot. The AFP Combat Module subjects the direct fire 
weapons to the possibility of attrition from indirect fire within the scope 
of minibattles. Some weapons may be assigned to a sixth, so-called "deep 
range." Tanks so assigned cannot fire at one another because of the great 
range, but they may be targets of indirect fire weapons. Units in reserve 
or moving up to engage occupy the "deep range." The tanks are at a dis- 
advantage inasmuch as they are not permitted to engage the up to 10 types 
of indirect firers that may be pounding away. However, some of the in- 
direct fire weapons are committed to counterbattery minibattles which may, 
in the long run, reduce the amount of indirect fire inflicted on the 
tank-versus-tank and other direct fire minibattles. Subject to AFP-imposed 
constraints, survivors may engage in later minibattles. The results of 
minibattles are estimates of survival, loss, and exchange ratio as sug- 
gested by the two-dimensional sample plot at the lower right of the figure. 
Starting strengths and results of all minibattles for all matchups and 
repetitions of matchups are saved for use in the later steps of the AFP 
process. 
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b. In the meantime, a separate AFP module is busy generating CS/CSS 
factors for the functions shown in the upper left corner of Figure 3. De- 

and countermeasures for 
center of Figure 3. The 
on independently derived 
A requirement may be re- 
a maintenance requirement 

pending on the specific function, both measures 
both sides may be estimated as suggested in the 
estimates, depending on the function, are based 
capabilities and requirements, as appropriate, 
garded as primarily one-sided in the sense that 
depends mostly on the quantity and quality of one's own assets. Or it may 
be regarded as two-sided in the sense that the quantity and quality of the 
opponent's assets and activities are the primary drivers. Capability 
depends on the quantity of one's people or equipment (also on the quality 
of equipment). The factors for the separate CS/CSS functions may be in- 
dexed or normed relative to some base unit or year and are then combined 
dependent on weapon-versus-weapon considerations and on environment as 
suggested at the lower right corner. The combined factors are identified 
by the somewhat esoteric term "CS/CSS moduli." These moduli are saved for 
combination with results of the Combat Module in the later steps of the AFP 
process. 
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Major Steps in the AFP Combat Support/Combat 
Service Support(CS/CSS) Module 
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c. Figure 4 is intended to suggest how the previously generated AFP 
partial results become summed into final measures of combat potential of 
the "Blue" side. In principle, for summation over all weapons and environ- 
ments, there may be more than 50,000 expressions such as the one shown 
here. It is the job of the final AFP module to retrieve the previously 
saved partial results, combine the terms correctly, and sum the results of 
the expression shown for all type-on-type engagements and for 16 distinct 
environments and possibly many replications. Summation over replications 
implies division by the number of replications. Because the AFP process is 
fully two-sided, computations similar to those suggested in Figure 4 are 
also performed for the "Red" side. 

(1) The term, RED LOSSES, is an estimate fed from the Combat Module 
for the particular type-on-type engagement (here symbolized by "TT"). 

(2) That term is multiplied by the CS/CSS modulus for that type-on- 
type duel from the CS/CSS Module. 

(3) In turn, that product is multiplied by the number of Blue weapons 
allocated; this term and all the others like it come from the Combat 
Module. All estimates of threat losses are projected to the same assumed 
fractional, clock, or resource lifetime of the friendly weapon type. In 
AFP work to date, combat potential has been estimated through the first 
half of total lifetime, the first 2 weeks of combat, or the expenditure of 
a basic load of munitions, depending on the equipment types. 

(4) Combat potentials consist of five components: personnel, light 
armored vehicles, heavy armored vehicles, aircraft, and scalar. The kill 
of a target, in general, contributes target-type dependent amounts to the 
five components. The multiplier "target value" makes the appropriate ad- 
justment. On option, certain other weapons (e.g., small arms) may be 
included with the "personnel" components of potentials. 

(5) Because not all combat environments are equally important or 
likely, another multiplier expressing the relative weight by environment is 
appli'"-'. On option, the four-valued measure may be weighted by target 
values, and the "personnel" component may include other weapons. 

(6) And finally, the preceding intermediate result is divided by the 
Blue losses of the given type over all engagements involving that Blue 
weapon type. 
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d. There is more to the last AFP module than is shown in Figure 4. 
Some averaging over multiple engagements may be performed and the calcula- 
tion shown in Figure 4 for a Blue division combat potential has a counter- 
part for the threat. Other system features permit scores for individual 
weapons to be generated. Also, scores without CS/CSS modulation may be 
produced. Either partial or total scores may be produced for personnel, 
light armor, heavy armor, and aircraft target classes separately in a four- 
valued static measure or rolled up into a single-valued weighted measure. 

10. Sixteen combat environments may seem an unncessarily large variety to 
include within the scope of normal AFP estimation of combat potentials. On 
the other hand, 16 combat environments provide a rather limited set of com- 
binations of the conditions and their levels which may influence combat 
outcomes within a specific theater. 

a. From among all thf^possible light levels, AFP represents only two: 
day and night. 

b. From among all the possible levels of obscuration, AFP represents 
only two: clear and degraded. 

c- From among all commonly defined postures, AFP represents only four: 
Red Attack of Blue Prepared Defense (RAPD), Static, Red Attack against Blue 
Delay (RADE), and Blue Attack of Red Prepared Defense (BAPD). 

d. From among all possible starting division ratios, AFP represents 
just four (Red divisions:Blue divisions): 4:1 3:1, 1:1, and 1:3. 

e. AFP weapons may be shooters or targets or both. As a shooter or as 
a target, a weapon may be open or in defilade, and it may be stationary or 
moving. 

f. From among all possible ranges at which weapons may engage, AFP 
represents just five at which direct fire weapons may shoot plus another 
deep range at which they may be targeted without returning fire. 

g. Although, in principle, almost any kind of weapon can engage almost 
any kind of weapon, few AFP weapons engage more than 15 opposing types. 
Nevertheless, there could be 60x60 distinct type-on-type matchups. 

11. An exhaustive examination of all the combinations of factors identi- 
fied in paragraph 5 could, in the extreme, lead to as many as 2x2x4x4x2x2x 
2x6x60x60x2 ~ 20 million "combat outcomes." Examination of all these is at 
once impossible and unnecessary. Clearly the AFP approach must ignore the 
vast majority of combinations.  Indeed, the official table of 16 combat 
environments is as shown in Fiqure 5  The environmental characteristics 
shown in Figure 5 reflect AFP policy, not experimental results or interna- 
tional rules of engagement. Notice, for example, that the RAPD posture is 
always represented at a 3:1 Red to Blue division starting ratio. Although 
not shown in Figure 5, range distribution and type-on-type weapon 
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preferences do depend on pos 
pairing within a posture. N 
enormous. Detection and/or 
vary by open/defilade, day/n 
range, and target types. On 
times depend only on the sho 
depend on the numbers of tar 
of AFP fire may be expected 
with powerful effects on kil 
(doing unto the opponent bef 
ratios. 

ture but do not vary for the same type-on-type 
evertheless, the data demands of AFP are 
single shot probability of kill (SSPK) data 
ight, moving/stationary, shooter/weapon/round, 
the other hand, such basic data as refire 

oter/weapon/round type. The basic data do not 
gets (except for indirect fire). Hence, volume 
to depend directly on the numbers of firers 
ling rates, which in turn affect survival rates 
ore it can do unto you), and hence, exchange 

CONDITION 

CBT :VISI- 
ENV:BILITY 

DAY/ 
NIGHT POSTURE 

BLUE 

SHOOTERS:TARGETS 

RED 

SHOOTERS:TARGETS 
DIVISION 
R/B RATIO 

1 
2 
3 
4 

CLEAR    DAY   RAPD 
STATIC 
RACE 
BAPD 

D S 
D S 
0 S 
0 M 

D S 
D S 
0 S 
0 M 

0 H 
0 S 
0 S 
D S 

0 M 
0 H 
0 M 
D S 

3:1 
1:1 
4:1 
1:3 

5 
6 
7 
8 

NIGHT RAPD 
STATIC 
RADE 
BAPD 

D S 
D S 
0 S 
0 M 

D S 
D S 
0 S 
0 M 

0 M 
0 S 
0 S 
D S 

0 M 
0 M 
0 M 
D S 

3:1 
1:1 
4:1 
1:3 

9 
10 
11 
12 

DEGRADED DAY   RAPD 
STATIC 
RADE 
BAPD 

D S 
D S 
0 S 
0 H 

D S 
D S 
0 S 
0 H 

0 M 
0 S 
0 S 
D S 

0 M 
0 M 
0 H 
D S 

3:1 
1:1 
4:1 
1:3 

13 
14 
15 
16 

:         NIGHT RAPD 
STATIC 

:               RADE 
:               BAPD 

D S 
D S 
0 S 
0 M 

D S 
D S 
0 S 
0 H 

0 M 
0 S 
0 s 
D S 

0 M 
0 H 
0 H 
D S 

3:1 
1:1 
4:1 
1:3 

0= DEFILADE 
0= OPEN 
M= MOVING 
S= STATIONARY 

Figure 5. Characteristics of the 16 AFP Combat Environments 

12. The following paragraphs highlight some worrisome aspects of the AFP 
approach. 

a. In AFP, a weapon type can run up a high score only by killing much 
more than it loses. And because kills are credited at different values, 
killing tanks and aircraft earns higher scores than does killing small 
arms. Weapons do not, within AFP, earn points for suppression or diversion 
of opposing fires. In particular, counterbattery fire typically gets 
little credit in AFP analyses. Counterbattery fire only rarely kills an 
opposing indirect fire weapon. The fact that counterbattery fire forces 
opposing firers to move more frequently is neither credited nor represented 
explicitly. The refire times input to AFP presumably reflect some averaged 

10 
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effect of counterbattery activity, but slower enemy firing rates do not 
directly accrue credit to counterbattery weapons. To a degree, counter- 
battery fire by one side forces an opponent to engage in similar activity. 
Hence, counterbattery fire diverts some weapons from killing softer, perhaps 
valuable, other targets. AFP does not credit counterbattery weapons with 
equipment and lives so "saved." However, the weapons saved do, in principle, 
achieve higher scores because they survive longer. Thus, some of the value 
of counterbattery weapons shows up in the scores of other weapons. 

b. The AFP process may be viewed as a sampling of many of the events 
possible between opposing divisions. But in AFP nractice, only a small 
fraction of the possible events may be represented. On the theoretical AFP 
battlefield, some weapon type might meet at least one of each of 60 oppos- 
ing weapon types at each of five or six ranges. Just one each of these 
possibilities requires 360 distinct AFP duels. Yet all AFP direct fire 
duels are mutually exclusive in the sense that no direct fire weapon can 
perform in two or more AFP duels concurrently. In this sense, there must 
be 360 of a weapon type before 360 duels may be sampled one each. It is 
not necessary that all 360 possibilities be tried. However, many division 
weapons exist at less than 360 items per division. A statistician would 
like to have many duels against each weapon type and at each range of in- 
terest  A seemingly modest request for 20 duels against 10 weapon types at 
each of 4 ranges requires 20 x 10 x 4 = 800 weapons before the statistician 
begins to feel comfortable. Very  few major weapon systems populate divi- 
sions to the level of 800 items. The replicative approach does not elimi- 
nate all such problems. 

c. Low density weapons produce another AFP difficulty. The problem is 
clear in a trivial extreme. Suppose a division contains only one item of 
weapon type Z. Weapon type Z may only kill opposing weapon type A and may 
only be killed by weapon type B. The solitary weapon of type Z can parti- 
cipate in only one duel. If Z duels A, Z cannot be killed. If Z duels B, 
Z cannot kill. Because of AFP weapon allocation rules, replication does 
not help solve this problem. Even if there are 10 weapons of type Z, a 
problem remains. The AFP analyst/user must know in advance how to divide 
those 10 weapons between Z-A and Z-B duels. This problem is not exactly 
the same for direct and indirect fire weapons. Indirect firers can be 
killed only as a result of counterbattery duels. Indirect firers kill best 
in other than counterbattery roles. Let Y be a modern Blue indirect fire 
weapon system; a typical division may have only nine of weapon Y. The AFP 
process works best for weapons numbering in the hundreds and which can kill 
each other directly. Only nine of a weapon provides an allocation dilemma. 

13. Because AFP estimated combat potentials depend strongly on exchange 
ratios, the AFP method can be '•jery  sensitive to weapon qualities and 
quantities--up to a point. For some weapons against some targets at some 
ranges in some combat environments, the result may be very  one-sided. It 
may be so one-sided that more or better weapons for one side may make no or 
only little difference in outcome. Within the constraints of static analy- 
sis, AFP has been developed to be sensitive to very  many, but hardly 

11 
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all, the possibly crucial aspects of combat. In short, AFP is often said 
to be context sensitive. Indeed it is, but that also means that it may be 
more or less sensitive to the same input changes also depending on context, 
e.g., combat environment with all that implies about posture, division 
ratio, range, weapons, and the like. Figure 6 summarizes some of the fac- 
tors which are and are not represented and reflected in any modules and in 
the AFP indices of combat potential.  The extent to which disregard of the 
listed factors degrades the usefulness of AFP indices of combat potential 
remains unknown. Disregard of the same factors for both sides almost cer- 
tainly does not "average out" for different divisions in different numbers, 
with different objectives and doctrine, and in different postures. Although 
the AFP method is symmetric in its treatment of both sides, the input values 
are not identical for both sides. AFP indices then must be regarded as 
being displaced in unknown directions by unknown amounts. Hence, the or- 
dering of some output values differing by only small amounts may be reversed, 
Replications of the AFP Combat Module yield estimates of variances of many 
components of AFP combat potentials. Inasmuch as so many possible sources 
of variance are disregarded in the AFP process, the variances output by AFP 
probably grossly underestimate battlefield variations. 

AFP INDICES DO REFLECT AFP INDICES DO NOT REFLECT 

• QUANTITY AND QUALITY OF MANY KINDS 
OF ITEMS, E.G., TANKS, ARTILLERY 

NUMBER OR QUALITIES OF SOME 
OF ITEMS, E.G., MAINT SHOP SETS 

• QUANTITY OF PERSONNEL MANNING/ 
SUPPORTING OPERATION OF ITEMS 

QUALITY, MORALE, LEADERSHIP, AND 
TRAINING 

• SOME PARTS OF ABILITY TO ACCOMPLISH 
FUNCTIONS (I.E., COMMO, EW) 

COMMAND ASPECTS OF CONTROL 
FUNCTIONS 

• PERFORMANCE CHANGES RESULTING FROM 
ENVIRONMENTAL CONDITIONS (CRUDELY) 

DETAILED PERFORMANCE DIFFERENCES 
RESULTING FROM SUPPORT OF COUNTER- 
MEASURES, ETC. 

• EFFCTS OF SUPPORT ON SHORT-TERM 
SUSTAINMENT 

EFFECTS OF SUPPORT ON LONG-TERM 
SUSTAINMENT 

• SOME FACTORS SUCH AS WPN-TO-TGT 
ALLOCATIONS WHICH CAN CRUDELY 
REPRESENT TACTICAL DOCTRINE 

DIFFERENCES IN TACTICAL DOCTRINE 
IN DETAIL 

Figure 6. Indices — "Do's and Dent's" 
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14. The AFP approach depends on many assumptions. The development team 
inherited a variety of guidelines that appeared to have been based on some- 
one's combination of experience and intuition. The origins of these guide- 
lines were never documented. AFP's inclusion of specific combat, combat 
support, and combat service related factors seems beyond dispute. AFP's 
exclusion of many probably related factors remains questionable. AFP's 
treatment of the included factors has not been proved correct by the pre- 
ferred standards of scientific inquiry. On the other hand, its methods and 
results have been scrutinized in varying degrees by analysts of consider- 
able and significant experience. No one has been fully satisfied. How- 
ever, the collective and probably balanced opinion to date is that AFP 
treats a wider range of combat environments (16) including division ratios 
(4:1 to 1:3), postures (4), brightness (2), including division ratios (4:1 
to 1:3) postures (4), brightness (2), and visibility (2) with more reason- 
able results in the large than other known efforts at estimation of static 
combat potential. The following subparagraphs list many of the AFP assump- 
tions, guidelines, and axioms. 

a. The usual techniques of dynamic modeling and simulation are not 
applied except to wery  small engagements over short time intervals. 

b. Large-scale combat may be decomposed into separate firepower- 
counterfirepower, combat support, and combat service support processes. 
These processes may be analyzed largely independently, and their results 
may be combined largely afterward. 

c. Gross direct fire division combat may be decomposed into pure 
weapon-type-on-weapon-type engagements. Such engagements may be further 
decomposed into smaller matchups in which at least one weapon opposes one 
or more weapons. Only indirect fire weapons may impinge on the interaction 
of otherwise pure type-on-type "duels." 

d. In AFP work to date, higher echelon fires and support have been ig- 
nored. (Later generation AFP is to include echelons above division.) 

e. Movement and maneuver are not represented within the Combat Module. 
Duels are distributed to fixed ranges. Opposing weapons that survive are 
assumed to remain at those ranges throughout an AFP "day." SSPKs are ad- 
justed for moving targets. However, the difficulties of detecting aircraft 
within a lobed three-dimensional space are consistently underestimated. 
The AFP battle space remains essentially one-dimensional for all direct 
fire weapons. 

f. An AFP combat day consists of four 2.01-minute intervals. An AFP 
combat run consists of 2 AFP combat days. 

q. Direct fire weapons may not fire until normal detection occurs or 
until they have been fired upon a specified number of times by the opposing 
direct fire weapon(s). 

h. A direct fire weapon which annihilates its opponents in a duel can- 
not shift its fire to similar opponents at the same range until the next 
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duel. (A duel occupies one 2.01-minute interval.) A direct fire weapon 
may not shift its fire to another range or to another type opponent until 
the next AFP day. This scheme for holding and switching targets tends to 
mix the squared and linear law flavors of simplest Lancester theory. The 
extent of the mixing depends on the rates of fire and lethalities of 
rounds. Quickly terminating duels tend more toward linear flavor over 
successive duels. Duels terminating near 2.01 minutes or more tend more 
toward squared flavor in the long run. 

i. Input engagement preferences and the opposing inventories at the be- 
ginning of AFP days determine the numbers of weapons of each type meeting 
enemy weapons of each type. Type-on-type duels are then forced to occur at 
yery  nearly those type-on-type odds. Hence, duels at much worse than aver- 
age odds tend to be rare. The effect usually benefits relatively slow- 
firing weapons with relatively high SSPKs. Replication of the AFP Combat 
Module does not affect the tendency for duels to occur at very  nearly aver- 
age odds. 

j. Weapons are assumed to replenish ammo between duels. The effect is 
negligible for weapons which do not expend much of their on-board ammo be- 
tween during a duel. The assumption is to the advantage of one- or two- 
shot weapons, for example. 

k. AFP combat potentials depend, among other things, on both estimated 
kills and target values. Estimated kills are an intermediate AFP result. 
Target values are an AFP input. To date it has not been practical to ii 
plement a method in which target values, too, are an AFP result. 

im- 

1. AFP combat potentials depend on both kills and losses. Indeed, 
exchange ratios are key terms in the computation of potentials. Notice, 
that an exchange ratio is an estimate of how many kills may be achieved if 
the weapon type represented in the second part of the ratio is run down to 
zero survival. In that sense, the exchange ratio is a measure (usually 
extrapolated) of the lifetime killing potential of a weapon. There are 
obvious objections to measures of full lifetime potential. Few forces 
fight to their own total depletion. For many weapons, projection to full 
lifetime potential involves imprudent extrapolation to a distant future far 
beyond the limits of known results. AFP employs estimates of fractional 
lifetimes for most weapons. For those weapons, AFP potentials provide an 
estimate of kills achievable for loss of half of one's weapons. Indeed, 
the term half-life potential is sometimes employed within AFP. Depending 
on the weapon, half-life estimation may involve extrapolation or interpola- 
tion from results of the AFP Combat Module. It is important to note that 
different weapons will not reach their half lives at the same battlefield 
moment. For this reason, AFP potentials are sometimes called asynchronous 
potentials—i.e., estimates for different weapons at constant life frac- 
tions but different calendar time. Some potentials (for indirect fire and 
SAMs, for example) are estimated differently. Indirect fire potentials 
reflect estimated kills achievable within two weeks of combat. SAM kills 
represent estimates of kills achievable by the in-theater supply of 
missiles. 
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m. Within the AFP Combat Module, indirect fire weapons "fire" only dur- 
ing the standard 2.01 minute intervals. That means those weapons fire only 
8.04 minutes per AFP day at very nearly intense rates. AFP makes a post- 
Combat Module adjustment to indirect fire results under the assumption that 
indirect fire weapons would have fired their normal daily loads and identi- 
cal effects per round. 

n. Final AFP combat potentials are weighted sums across 16 combat en- 
vironments. A result from a single combat environment is called a partial 
combat potential. Weighted summation may produce the same final potential 
for divisions with different partial potentials. From the AFP potential 
point of view, the two divisions are equally "good" or "bad" on (weighted) 
average. Yet no one would want to use the divisions interchangeably, given 
any better prior knowledge of environment on one's own or the enemy's part. 
Here, "to use" involves not just battlefield choice but also choice in fur- 
ther combat analyses and force comparisons where combat environments differ 
markedly. 

15. This section has been about AFP in general and is not a summary of 
this guide. The complete guide is primarily a collection of appendices and 
annexes for AFP system operators and programers. The contents are organized 
by major and minor module. Unclassified examples of input, output, run- 
streams, and programs are included. Production versions of some parts must 
necessarily differ from the examples shown in order to achieve secure pro- 
cessing. Examples shown may include obsolete user IDs; it was easier to 
retain the IDs current at documentation/example time than to issue new 
examples e^ery  time a user changed. 

V. ORGANIZATION OF GUIDE 

16. Application of the complete AFP System involves preparation of many 
different data sets specific to the System's different modules, preparation 
of module runstreams, execution of modules, and review of output. Some of 
the output of a module may become input to another module. Some modules 
may be executed many times during a "single" system application and within 
a single runstream. Finding particular information about these AFP matters 
within this guide to AFP may be difficult. Several reference aids are pro- 
vided. 

a. At the highest level, the guide is organized by module and submodule 
(with some extras). The tables of contents reflect this macrostructure. 

b. Figure 7 is the official "road map" to the AFP System and its docu- 
mentation. It goes a step beyond macrostructure. Figure 7 shows which 
parts of the documentation correspond to which parts of the AFP System. 
Similar figures appear at the beginnings of many appendices to help orient 
the reader. Figure 7 includes many clues to the names of programs, data 
sets, runstream generaors, runstreams, and reports. The clues are not 
described here, but they will gain in value as an operator or programer 
uses the guide. 
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c. Although each AFP module is different from the others, the descrip- 
tions of the modules follow a common pattern; hence, this guide's principal 
appendices and annexes are similarly organized in the following order: 
OVERVIEW, INPUT, OUTPUT, RUNSTREAM, and PROGRAM. 

UJ 
X  Q_ 
LU  D_ 

D. 

11   SSSG.ftBEIK  G.MAINSSG/SKELREP,G.HAINSSG/SGS(F) 
fSTART H.G0(F)E(ENV)N(REP1) 

PREPARE  RANGE 
DISTRIBUTIONS 

PREPARE 
PARTICIPATION 
FACTORS 

PREPARE 
CASUALTY  FACS 

PREPARE   SSPKS 

PREP.   WEAPON 
ON   WEAPON 
PREFERENCES 

PREPARE   ARTY 
DATA 

PREPARE 
INVENTORIES   I 
RELATED   DATA 

PREP.   SENSORSll 

12   ?XOT  C.870PREFGEN 
?XOT  C.eVORNGDSTGEN 
?XQT  C.PHEGEN 
?XQT C.PROJGEN 
PXQT C.870HAIN 

DtFALLOC 
" ALLOC 

TTLOS 
13 

COMBAT 

MODULE 

SXQT 
C.870REPORT 

SXQT 
C.870GENKV 
eXQT 
C.870PRTKV 

?XOT 
C.e70GENAL 
eXQT 
C.e70PRTKV 

RAW   CBT 
RESULTS 

H.(F)E(ENV) 

»1?-fAVD 
?ADD 
eXQT 
JADD, 

CS/CSS 
MODULI 
 1  

fADD 
SADD 
PXQT 

H.(F)E(ENV)- 
D.ADAT5 

CS/CSS 
FACTORS 

QA 

REPORT 

KV 

REPORT 

ALLOC 

REPORT 

G.GOHERGEALL/(F)R(R 
G.870CXPS 
GG.CVALS.FRACTS 

CBT/CS/ 
CSS 

MERGE 
•t— 

G.GENMODSSO/SKEL 
G.GOMOD/(F)       I 
G,899CSCSS/MAIN 

CS/CSS 

MODULE 

D: 
ENV16 

TTB 

G.BBCAT.RR'CM'" 
ACATS,ADATl-4 

IpTENVl^ 
D: 
ENV   1 

•22   ?ADD  G.LONGROLLSSG/SKELOPTSX 
SADO  G.GOROL(F)(R)Z 

?3 

TACTICAL 
MOVE- 
MENT 

MINE/ 
COUNTER- 

MINE 

PROTECT 
POSI- 
TIONS 

MAIN- 

TENANCE 

SUPPLY 

TRANSPRT 

XP3C0UNTER .COUNTS 

SEARCH   PREPROCESSOR 

P* 
26 SADD G.INTERPSSG/SKEL 

fADD   G.INTERPOL/(F) 
lOR   PSTART H .GO(F) 

27 ?XQT   GD.INTERPO 

INTERPO- 

LATION 

D: 
DIV X 

PXQT  GR.AFPSTATSTRAT/TEST 

ROLLUP 
I   STATS 
MODULE 

D. 
DIV  A 

D: 
DIV  B 

■25   SADD  R.COMPXQT(IJ) 
fXQT  G.COMPARE 

DIVISION 
COMPARE 
REPORTER 

APP  F 

D- 

Figure 7. Key to Descriptions of Principal Data, Modules, Other Components, 
and Products of the Analysis of Force Potential (AFP) System 
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(1) Overview. A module (or submodule or special processor) overview 
describes a module's position to the AFP System in total. Some of the 
overviews include background information. For example, the overview for 
the Firepower/Counterfirepower Module (Combat Module) in Appendix D delves 
into a philosophy of combat representation and interpretation especially 
useful for AFP purposes. 

(2) Input. A module's input data are described (apart from "input" 
to the modules's runstream generator) in more or less detail as appropriate. 
Examples of input records may be included. Input generated as the output 
of another module or process may be described more fully for the generating 
program than for the receiving program. Appendix C provides a key to the 
locations of preprocessor descriptions. Most of the AFP System's prepro- 
cessors involve preparation of input data. Hence, Appendix C is also a key 
to discusssions of much of AFP input. The central table of Appendix C is 
included here as Table 1. The input to the Combat Module is so extensive 
and involves so many preprocessors that the "input" paragraphs of Appendix 
D (on the Combat Module) are limited to a keyed guide to separate annexes 
containing the details of the corresponding data and preprocessors. 

(3) Output. A module's output data are described (apart from output 
of the module's runstream generator) in more or less detail. In most 
cases, examples are provided. Some output are optional. Output may 
include intermediate or final results, diagonostic information, or simply 
copies for record. Appendix J provides a key to the locations of 
descriptions or examples of principal AFP output. The central table of 
Appendix J is reproduced here as Table 2. 

(4) Runstream. Most of the AFP System's modules may be executed 
using runstreams producible by runstream generators written for the UNIVAC 
SSG processor. A generator, if it exists for a given module, is described 
in the runstream section. As a minimum, the SGS section of the generator 
is discussed. In some cases, the SKELeton section is also described. In 
ideal AFP production, only SGSs need be changed. In practice, many situa- 
tions arise in which it is most convenient to modify the SKELeton section 
as well. In other words, the generators shown are not perfectly general 
and should be regarded as specific examples subject to change as necessary 
or convenient. The UNIVAC system editor is the obvious choice for making 
global changes of user IDs, for example. Most runstream descriptions 
include one or more examples of generated runstreams. Any example run- 
stream is necessarily specific to some single run. Some runstream 
generators include an option to produce a runstream as an @ADD or an (3START 
element. Single execution of some runstream generators may produce several 
runstreams for separate executions of one or more modules. Appendix K pro- 
vides a key to the locations of descriptions and examples of runstream 
generators and generated runstreams. The central table of Appendix K is 
reproduced here as Table 3. 
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Table 1. Key to Preprocessor Descriptions 

Preprocess(or) 
Block # 
in Fig 7 

Parent 
module 

Location of main description 
or other related material 

Prepare range 
distributions 

1 

Prepare participation 
factors 

2 

Prepare casualty factors 3 

Prepare SSPKs 4 

Prepare weapon-on- 5 
weapon preferences 

Prepare artillery data 

Prepare inventories and 
related data 

Prepare sensor data 8 Combat 

PREFGEN 12 Combat 

RNGDSTGEN 12 Combat 

PKSGEN 12 Combat 

PROJGEN 12 Combat 

PRECSCSS 9 CS/CSS 

Combat   Annex III to Appendix D 

Combat   Annex V to Appendix D 

Combat Annex IV to Appendix D 

Combat Annex VI to Appendix D 

Combat   Annex II to Appendix D 

Combat   Annex I to Appendix D 
Annex VIII to Appendix D 

Combat   Annex I to Appendix D 

Annex I to Appendix D 

Annex VII to Appendix D 

Annex VII To Appendix D 

Annex VII to A -^ndix D 

Annex VII to Appendix D 

Annex I to Appendix E 
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Table 2. Key to AFP Output Record Copy and 
Report Examples and Descriptions 

(page 1 of 2 pages) 

Record copy or 
report 

Block # 
in Fig 7 

Related 
process 

Location of descriptions 
and/or examples 

Basedata 6-8 Combat 
preproc 

Annex I to Appendix D 
Annex VIII to Appendix D 

Weapon on weapon 
preferences 

5 Combat 
preproc 

Annex II to Appendix D 

Range distribution 1 Combat 
preproc 

Annex III to Appendix D 

Casualty factors 3 Combat 
preproc 

Annex IV to Appendix D 

Participation factors and   2 
engagement characteristics 

Combat 
preproc 

Appendix V to Appendix D 

SSPKs 4 Combat 
preproc 

Annex VI to Appendix D 

Allocation "scoreboard" 21 Combat 
preproc 

Appendix D, paragraph 
D-4c 

Killer/victim scoreboard   20 Combat 
preproc 

Appendix D, paragraph 
D-4d 

Quality assurance report    19 
(QAREP) 

Combat Appendix D, paragraph 
D-4e 

CS/CSS input .9 CS/CSS 
preproc 

Annex I to Appendix E 

CS/CSS factors 10 CS/CSS 
preproc 

Annex I to Appendix E 
Annex II to Appendix E, 
Figure E-II-9 

Special CS/CSS Module 15 CS/CSS 
Module 

Annex II to Appendix E, 
Figures E-II-2-8 

CS/CSS moduli 14 CS/CSS 
Module 

Annex II to Appendix E, 
Figure E-II-10 
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Table 2. Key to AFP Output Record Copy and 
Report Examples and Descriptions 

(page 2 of 2 pages) 

Record copy or 
report 

Block # 
in Fig 7 

Related 
process 

Location of descriptions 
and/or examples 

Special Merge Module input  16 
(CVALS and FRACTS) 

CBT/CS/ 
CSS Merge 
Module 

Appendix F, 
F-3 and F-4 

Figures 

Raw combat report 17 CBT/CS/   Appendix F, 
CSS/Mearge 
Module 

Figure F-5 

Partial combat 
potentials 

18 CBT/CS/ 
CSS/Merge 
Module 

Appendix B, 
Appendix F, 

Figure B-7 
Figure F-6 

Final combat 
potentials 

24 Rollup 
& Stats 
Module 

Appendix B, 
Appendix G, 

Figure B-6 
Figure G-3 

Statistical reports 24 Rollup 
& Stats 
Module 

Undocumented 

Division comparison 25 Division 
Compare 
Reporter 

Appendix H, Figure H-3 

Interpolated final 
combat potentials 

28 Interpo- 
lation 
Module 

Appendix I, Figure 1-3 

20 



CAA-D-84-14 

Table 3. Key to AFP Runstream Generator 
Descriptions and Examples 

Runstream 
Block # 
in Fig 7 

Related 
process 

Location of descriptions 
and/or examples 

Prepare combat 
module input (many) 

1-8 Combat 
preproc 

Annexes I-VI to Appendix D 

Prepare CS/CSS input 9 CS/CSS 
preproc 

Annex I to Appendix E 

GENMRGSSG/SKEL 16 CS/CSS Annex II to Appendix E 

MAINSSG/SKELREP 
MAINSSG/SGS 

11 Combat 
Module 

Appendix D, paragraph 
D-4 

GENMRGSSG/SKEL 16 CBT/CS/ 
CSS Merge 

Appendix F, paragraph F-4 

LONGROLLSSG/SKELOPTSX 
data 

22 Rollup 
& Stats 

Appendix G, Section IV 

Example only 25 Division 
Compare 
Reporter 

Appendix H, paragraph 
H-4 

INTERPSSG/SKEL 26 Interpo- 
lation 
Module 

Appendix I, Section IV 

(5) Program. The final sections or paragraphs of an appendix or 
annex on a module or submodule are usually a description of the correspond- 
ing computer program in whole or in part. The description may include a 
general discussion, a logic flow diagram, source listing, definitions and 
indexing of principal arrays, line-by-line comments, and MAP element, as 
appropriate. 
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APPENDIX B 

THE AFP SYSTEM 

B-1. OVERVIEW 

a. Figure B-1 presents the AFP system at the level of nondetail usually 
sufficient for executives and system users. At that level, the AFP 
approach may be viewed simply as a one-time decomposition of combat from 
combat support and combat service support, independent one-time processing 
within the corresponding modules, and finally a merge of CBT/CS/CSS results 
to yield equipment and organizational combat potentials. There is a clue 
in Figure B-1 to something more complicated. The term "ROLL UP" within the 
MERGE and ROLL UP Module implies that just maybe the results of several 
applications of the Combat Module (routinely, 16 distinct executions and 
sometimes as many as 160), and the CS/CSS Module (usually only four 
executions) must be combined to produce complete estimates of combat 
potential for a single friendly and a single threat division and their 
constituent equipment. Also from Figure B-1, it appears that an AFP 
"customer" need do little else than provide an equipment inventory, sit 
back for a while, and then receive results. It also appears that a threat 
inventory and sufficient information about item engagement characteristics 
are available off-the-shelf just as needed for easy AFP exploitation. Any 
such impressions are, of course, gross oversimplications. AFP operators 
and programers must face the grim reality of AFPSYS as it really is. That 
reality is presented in the following paragraphs and appendices of this 
volume. The presentation begins with a {very  low) resolution view of 
Figure B-1. - 
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Figure B-1.    A Simplified View of the Analysis of Force Potential 
(AFP) System and Its Relation to Customers, Data and Products 
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b. Figure B-2 
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and Products of the Analysis of Force Potential (AFP) Systen 
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c. Figure B-2 does not portray a single, unambiguous system entry. 
Indeed, scrutiny of the diagram reveals a number of possible entry points. 
The ambiguity is intentional. Depending on the task, the system may have 
to be entered many times and perhaps at different points. The arrows in 
Figure B-2 make it appear that everything necessary may be accomplished in 
a "single pass." This is not the correct impression. For the sake of 
simplicity, this diagram has been kept free of the several "loops" usually 
required to make full-scale application of AFPSYS. 

(1) Estimation of the combat potential of a single division requires 
that much of the AFP System be applied at least 16 times, once for each of 
the 16 combat environments treated by AFP. In order to achieve greater 
statistical significance within each environment and overall, the system 
operator may apply the Combat Module several times using different seeds 
for the pseudorandom number generator. For example, two seeds and, hence, 
two executions of the Combat Module, were routine for each environment 
through most of the system development and testing. In experimental pro- 
duction, 10 replications were performed for each combat environment for 
each of two stylized US divisions. Among other things, the 10-seed 
approach meant that the Combat Module (.870MAIN, block 12) and CBT/CS/CSS 
Merge Module (.870CXPS, block 17) were executed 160 times for each division 
considered. Once the 160 (16 environment x 10 seeds) ENV files had been 
produced for a division, the ROLLUP & STATS Module, block 23, was executed 
only once to produce the combat potentials and statistical analysis for 
that division, symbolized as DIV A (block 24) in Figure B-2. 

(2) The AFP system is intended for estimation of the combat 
potentials of different divisions. The differences may involve 
unmodernized and modernized versions of the otherwise same division. The 
differences may involve alternative inventories of weapons at essentially 
the same level of technology. Also, of course, there may be interest in 
the differences between friendly and threat divisions or among US and 
allied divisions. In general, each different division analysis requires 
exercise of all or nearly all parts of the AFP System. Hence, interest in 
a new division, say the one symbolized as DIV B (block 24) in Figure B-2, 
implies generation of some but not necessarily all new data and execution 
of the Combat and Merge Modules 16 to 160 or more. 

(3) At such time as two or more sets of division potentials have been 
developed (represented as D:OIV A and D:DIV B in Figure B-2, block 24), 
then the Division Compare Module (.COMPARE, block 25) may be executed to 
produce a comparative summary of the potentials of the equipment in two 
divisions. 

(4) Full system execution with 16 (to hundreds of) applications of 
theCombat and Merge Modules remains more labor and computer intensive than 
desired. If two divisions have already been processed and if those 
divisions (again let us say they are DIV A and DIV B) are related as 
extremes on an inventory continuum, then the AFP Interpolation Module 
(.INTERPO, block 27) provides a means to approximate the combat potential 
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of an "intermediate" division, say DIV X (block 28), in a few minutes 
instead of in several hours of computer time. Division combat potentials 
for an evolving division at five different times have been "interpolated" 
in roughly 10 minutes, wall time. 

d. A runstream to produce results for a single combat environment from 
the Combat and Merge Modules may include 150 statements. Sixteen such run- 
streams involving critical differences from runstream to runstream are 
required to produce results for all 16 combat environments for a single 
division. Thus, 2,400 runstream control statements must all be correct to 
do just part of the work for a single division. Block 11 in Figure B-2 
presents a highly abbreviated reference to one of the utility functions 
within AFPSYS. The first statement, (aADD,ABEIK..., invokes an SSG program 
that generates all runstreams for the appropriate number of random number 
seeds for a division. The second statement in block 11, 0START..., is a 
generic representation of a statement to start the runs. 

e. Blocks 1-8 provide highly oversimplified references to the seven 
broad categories of data required by the AFP Combat Module. Over all 16 
AFP combat environments, blocks 1-8 may entail generation of hundreds of 
thousands of data elements. 

B-2. AFP PRODUCT 

a. Because the only purpose of AFP is to produce estimates of combat 
potential, the only AFP product of concern must be combat potentials. The 
remainder of this volume should be viewed in the perspective of producing 
the intended product. Toward that view, the rest of this appendix is 
devoted to a preview of the types and form of AFP products. 

b. All AFP combat potentials provide estimates of the killing or 
casualty-producing capability of equipment or organizations relative to one 
or more measures of the resources lost or expended in attaining that 
capability. The resource lost may be a weapons platform, a quantity of 
munitions, or time. For any one weapon, the resource is just one of these 
types. For an organization, because it usually includes many types of 
weapons, the organization's potential probably involves all three types of 
resource expenditure. 

c. AFP combat potentials are expressed in two ways: 

(1) The first expression of combat potential is in terms of four com- 
ponents. This representation of combat potential is often called the 
four-valued or four-vector potential. On option, these components may 
include target value weights.  If so, the "personnel" component then 
includes weighted other weapons (e.g., small arms). 

(a) Personnel. The personnel component provides an estimate of 
personnel kills and casualties including dismounted troops and the crews or 
passengers of weapon- or troop-carrying platforms.  In general, the kill or 
damage of a target contributes to the personnel component of potential de- 
pending on input factors that may vary by both target and shooter. 
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(b) Light Armored Vehicles. The second component of the four- 
valued potential provides an estimate of killed or damaged equipment, 
including the range of lightly armored vehicles from personnel carriers to 
self-propelled artillery and many air defense systems. Within the AFP 
System, mobility, firepower, and total kills are not differentiated. 

(c) Heavy Armored Vehicles. The third component of the four-valued 
potential provides an estimate of killed or damaged tanks of all types. 
Mobility, firepower, and total kills are not differentiated. 

(d) Aircraft. The fourth component of the four-valued combat 
potential provides an estimate of killed or damaged aircraft including both 
rotary and fixed wing. As for the second and third components, the types 
of kills are not differentiated. 

(2) The second form of expression of combat potential is single- 
valued. It is often called the scalar combat potential. The scalar 
potential is a weighted sum of estimated kills and damage to target 
categories. Each of up to 60 target types may correspond to a distinct 
target category, but in practice, about a dozen categories seem sufficient. 
The weight (or "value") of a target is an input to AFP; it is not a result 
derived by the AFP System. Let us be clear about an important distinction. 
The values of targets are input. The combat potentials of shooters are 
derived by the AFP System but do depend on the input values of targets. 
Combat potentials are, in effect, values of shooters. A possible source of 
confusion is that most shooters can also be targets. Hence, a weapon may 
have one value as a shooter and a different value as a target. 

(3) Both the four-valued and scalar forms of combat potential are 
frequently presented within a single computer or printed record. Because 
both forms so often appear side by side, it has become common to refer to a 
five-valued or five-vector combat potential. However, because this 
Involves nothing more than appending the scalar form to the four-valued 
form, there is no need to define a third means of expressing combat 
potential. 

d. AFP combat potentials are expressed at two levels: 

(1) The potentials of a weapon type may be expressed as combat scores 
or combat item potentials. The latter are often referred to as CIPs. 

(a) A weapon score is the sum of the potentials of all the weapons 
of that type within a division. 

(b) The potential of a single weapon of given type Is the CIP of 
that weapon. 

(c) If there are N weapons of a given type within a division, 

SCORE = rj * CIP 
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(d) The CIP of a weapon is the same for all weapons of that type 
within the division. In other words, the CIP is a mean potential for all 
weapons of that type within the division. 

(2) The potentials of an entire organization (division) are referred 
to as combat organizational potentials or COPs. A COP is simply the sum of 
the scores of all weapons within the organization. 

e. Taken strictly, the terms "scores," "CIPs," and "COPs" imply that 
combat support and combat service support effects have been accounted by 
the process called CS/CSS modulation. However, because quantities in the 
format of scores, CIPs, and COPs are available at an intermediate stage 
before CS/CSS modulation, it has become common practice to save and report 
such intermediate values along with the final ones. The terms "unmodu- 
lated" and "modulated" have been prefixed to scores, CIPs, and COPs in 
order to provide the corresponding, necessary distinctions. 

f. Also in strict terms, "scores," "CIPs," and "COPs" refer to combat 
potentials weighted over 16 distinct combat environments. However, because 
numbers in exactly the same formats appear for each combat environment 
before the weighted summation over all environments is performed, it has 
become common practice to refer to the results for a single environment as 
scores, CIPs, and COPs, too. 

g. The foregoing few paragraphs make it clear that AFP provides many 
opportunities for confusion in terminology and among computer and printed 
records of "potential." To avoid ambiguity, AFP assigns numeric identi- 
fiers to combat potential records. An identifier appears in the first 
field of each combat potential record. Figure B-3 provides the keys to 
safe recognition of all related records. Note that separate identifiers 
are provided for friendly and threat records. Note too that there is no 
need (or use) for records at divisional level that simply sum CIPs. At 
divisional level, only sums of scores are significant. 

h. With the preceding several paragraphs as preparation, the reader 
should now be prepared for a first look at an example of AFP output at the 
very  end of the AFP process, that is, following a rollup across all 16 
combat environments for a single division and its opposing threat. Figure 
6-4 includes two ovals showing where such results emerge in relation to the 
total system. The ovals enclose three possible data files. DiDIV A and 
D:DIV B emerge as the result of a full system application. D:L)IV X emerges 
at the point where interpolation is possible only because two previously 
generated files (A and B) "bound" the inventory of DIV X. The next 
paragraph presents extracts from an example file that could be any one of 
D:DIV A, DtDIV B, or DiDIV X. However, the results of interpolation do not 
include Red side potentials. 

1. Figure B-5 displays records extracted from a sample output file of 
AFP combat potential for a notional division inventory and the opposing 
threat division inventory. Only a subset of the 192 records of the 
complete file is shown in Figure B-5. In the example, the first four 
components of potential do not include target values (other than 1.0). 
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INFORMATION TYPE 

AFP OUTPUT 
RECORD TYPE IDENTIFIERS 

(FIELD 1=ISCNT) 

UNMODULATED BLUE SCORE 
UNMODULATED RED  SCORE 
UNMODULATED BLUE CIP 
UNMODULATED RED  CIP 

MODULATED BLUE SCORE 
MODULATED RED  SCORE 
MODULATED BLUE CIP 
MODULATED RED  CIP 

FOR OVER 
EACH VISIBILITY, ALL VISIBILITIES, 
POSTURE,DAY/NITE POSTURES ,DAY/NITE 

BY BY 
WPN COP WPN COP 

10 11 110 111 
20 21 120 121 
30 130 
40 140 

50 51 150 151 
60 61 160 161 
70 170 
80 180 

Figure B-3. Identifiers of the Principal Type Records (and their 
contents) for Partial and Final Combat Potential Output 

of the AFP System 

B-7 



CAA-D-84-14 
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FIELD 

1 2 3 4 5 6 7 8 9 

25. 110 E 0 0 0 16 991.096 67.506 90 .345 ,000 21.586 
26. 130 E 0 0 0 16 4.737 .327 .436 .000 .104 
27. 150 E 0 0 0 16 990.053 67.287 90 .312 .000 21.555 
28. 170 E 0 0 0 16 4.779 .325 .435 .000 .104 
29. 110 E 0 0 0 17 524.247 35.921 45 .623 .000 11.156 
30. 130 E 0 0 0 17 4.628 .318 .400 .000 .098 
31. 150 E 0 0 0 17 523.781 35.855 45 .722 .000 11.161 
32. 170 E 0 0 0 17 4.621 .317 .401 .000 ,098 
33. 110 E 0 0 0 20 2669.735 157,594 180 .532 3.791 51.092 
34. 130 E 0 0 0 20 7.992 .473 .538 .011 .153 
35. 150 E 0 0 0 20 2673.525 157.388 180 .920 4.131 51.470 
36. 170 E 0 0 0 20 8.000 .472 .539 .012 .154 
37. 110 E 0 0 0 26 105.556 4.346 .000 8.111 8.841 
38. 130 E 0 0 0 26 3.175 .131 .000 .244 .265 
39. 150 E 0 0 0 26 107,007 4.320 .000 8.807 9.538 
40. 170 E 0 0 0 26 3.218 ,130 

* 
.000 .264 .286 

169. 120 E 0 0 0 51 3.160 
* 
,074 .000 .000 .016 

170. 140 E 0 0 0 51 .129 .003 .000 .000 .001 
171. 160 E 0 0 0 51 3.329 .079 ,000 .000 .017 
172. 180 E 0 0 0 51 .136 .003 .000 .000 .001 
173. 120 E 0 0 0 52 45.216 7.383 .013 .000 .902 
174. 140 E 0 0 0 52 .741 .121 .000 .000 ,015 
175. 160 E 0 0 0 52 47.456 7.748 .013 .000 ,947 
176. 180 E 0 0 0 52 .778 .127 .000 .000 ,015 
177. 120 E 0 0 0 56 19.989 2.611 .047 .000 ,335 
178. 140 E 0 0 0 56 .169 .022 .000 .000 ,003 
179. 160 E 0 0 0 56 20.952 2.749 .049 .000 .352 
180. 180 E 0 0 0 56 .178 .023 

* 
* 

.000 .000 .003 

189. 111 E 1 0 0 0 0 11916.452 
* 

897.693 489 .232 103.601 293.738 1 1 1 
190. 151 E 1 0 0 0 0 11919.645 894.350 488 .403 112.592 302,274 1 1 1 
191. 121 E 1 0 0 0 0 898.871 184.892 12 .760 89.643 112.274 1 1 1 
192. 161 E 1 0 0 0 0 975.283 193.200 13 .275 106.670 131,446 1 1 1 

Figure B-5. Example Extract Records from Sample File of Final 
Combat Potentials Produced by the AFP System 

(1) Field 1 contains the identifiers corresponding to the keys tabu- 
lated in Figure B-3. Note that the file must be a representation of poten- 
tial relative to all 15 combat environments because the identifiers are 
greater than 100. 

(2) Records 25 through 40 present potentials for four Blue or 
friendly weapons. Records 169 through 180 present potentials for three Red 
or threat weapons. There are four records for each weapon. Records 139 
through 192 present the COPs for the Blue and Red divisions, respectively. 

(3) The subfields of fields 2 and 9 may be filled with blanks or 
zeros. These subfields provide the means to include special identifiers 
that may be applied but are not needed if files are carefully named in the 
first place. 

B-9 



CAA-D-84-14 

(4) Field 3 contains a number corresponding to a specific weapon 
type. Although it is not apparent from Figure B-5, Blue and Red weapons 
may have the same number. However, because the identifiers in field 1 
uniquely specify Blue and Red records, there is no ambiguity with respect 
to weapon type. 

(5) Field 4 contains the first or personnel component of the four- 
valued potential for each weapon or division. 

(6) Field 5 contains the second or light armored vehicle component of 
the four-valued potential for each weapon or division. 

(7) Field 5 contains the third or heavy armored vehicle component of 
the four-valued potential for each weapon or division. 

(8) Field 7 contains the fourth or aircraft component of the four- 
valued potential for each weapon or division. 

(9) The literal interpretation of the values in fields 4 through 7 is 
as estimates of kills, casualties, or damage given the expenditure of the 
corresponding resource (half-life, basic load, or fortnight). 

(10) Field 8 contains the scalar combat potential for each weapon or 
division. 

(11) As noted earlier, because the four-valued and scalar potentials 
appear in sequence, fields 4 through 8 are considered together as a five- 
valued or five-vector representation of combat potential. 

j. The next example of an AFP product is an intermediate result. 
Figure B-6 contains an oval enclosing symbols representing similar files 
for up to 16 distinct combat environments. If the Combat Module is 
exercised M times for each random number seed, then M * 16 files would be 
enclosed in the oval within Figure B-6. Figure B-7 presents extracted 
records from just one of the 15 (or M * 16) example files so symbolized. 
Note that Figure B-7 is very  much like Figure B-5. The format is the same. 
The values in fields 4 through 8 differ from those in Figure B-5. Such 
differences reflect dependence on combat environment and on the uncertain- 
ties underlying the stochastic steps in the Combat Module. And of course, 
the entries in field 1 differ from those in Figure B-5. Figure B-7 
represents a single combat environment; therefore, all the identifiers are 
less than 100. Note that entries in the subfields of fields 2 and 9 are 
usually not blank or zero. The nonblank, nonzero characters may identify 
the specific posture, visibility, and day/night condition to which the file 
corresponds.  In Figure B-7, the first four components of partial 
potentials do not include target value weights (other than implicit 1.0s); 
however, an AFP option permits weighting of those entries by target values. 
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Figure B-6. Point Within the AFP System at Which Partial 
Combat Potentials Are Produced 

17. 10 B 1 1 It 1191.456 84.925 113.229 .000 26.959 
B 1 1 16 5.784 .412 .550 .000 

U. bo B 1 1 16 1197.489 85.355 113.802 .000 27.096 
B 1 1 16 5.813 .414 .552 .000 .132 
B 1 1 17 644.042 47.542 48.500 .000 13.075 

JO E 1 1 17 5.776 .426 .435 .000 .117 
B 1 1 17 647.302 47.782 48.746 .000 13.141 

70 B 1 1 17 5.805 .429 .437 .000 .118 
B 1 1 20 3252.010 234.271 345.906 5.000 83.696 

30 B 1 1 20 9.855 .710 1.048 .015 .254 
B 1 1 20 3272.702 235.457 347.657 5.448 

(0 B 1 1 20 9.917 .714 1.054 .017 .256 
B 1 1 26 118.500 6.625 .000 8.000 
B 1 1 26 3.703 .207 .000 .250 .281 
B 1 1 26 120.453 6.659 .000 

)0 E 1 1 26 3.764 .208 .000 .272 .304 

157. 20 E 1 1 51 1.706 .000 .000 .000 .004 
40 B 1 1 51 .059 .000 .000 
iO B 1 1 51 1.780 .000 .000 .000 ao E 1 1 51 .0(1 .000 .000 .000 .000 
20 B 1 1 52 51.161 6.395 .000 .000 .810 

E 1 1 52 .839 .105 .000 .000 
to E 1 1 52 53.377 6.672 .000 .000 .845 
DO B 1 1 52 .875 .109 .000 .000 .014 

B 1 1 56 21.396 1.297 .000 .000 
1 1 56 .181 .011 .000 .000 .002 

B 1 1 56 22.322 1.353 .000 no B 1 1 56 .189 .011 .000 .000 .002 

177. 11 £ 1 1 1 1  0 16413.689 1193.812 704.285 112.000 373.358 I 1 1 
16494.709 1197.939 705.834 122.042 

1 1 1 1  0 1052.358 180.632 13.746 125.153 148.850 1 1 1 
B 1144.605 187.630 14.106 150.793 175.517 1 1 1 

Figure B-7. Example Extracts Records from Sample File of Partial 
Combat Potentials Produced by the AFP System 
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APPENDIX C 

KEY TO AFP PREPROCESSOR DESCRIPTIONS 

C-1. OVERVIEW. The AFP System consists of many processes: computer pro- 
grams, runstream generators, runstreams, and input, intermediate, and out- 
put data. Among all processes and programs, AFP draws somewhat arbitrary 
distinctions between major and minor modules. This short appendix provides 
a key to those minor modules considered preprocessors. In AFP terms, a 
preprocessor does not identify something preliminary to AFP. Instead, a 
preprocessor is part of AFP but involves something preliminary to a major 
module. Figure C-1 presents the standard view of the AFP System as dis- 
played in many other appendices of this document. The major modules are 
labeled: 

a. Combat Module 

b. CS/CSS Module 

c. CBT/CS/CSS Merge Module 

d- Rollup and Stats Module 

e. Interpolation 

C-2. PREPROCESSOR KEY. Table C-1 lists the AFP preprocessors and the 
locations of the principal corresponding descriptive material within this 
documentation. Many descriptions include material on the related data, 
both input and output, of preprocessors. Any one preprocessor may consist 
of more than one computer program. Runstream generators have not been 
included among the AFP preprocessors. The AFP System's runstream 
generators are separately keyed in Appendix K. 
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12 ?XOT C.870PREFGEN 
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17 

QA 

REPORT 

KV 

REPORT 

G.GENHRGSSG/SKEL 
G.GOHERGEALL/(F)R(R) 
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,GG.CVALS,FRACTS 

ALLOC 

REPORT 

I3~ 

15 

eADD 
gADD 
PXQT 

H. (F)E(ENV)" 
D.ADAT5 

CS/CSS 
FACTORS 

PRECSCSS2 

CDT/CS/ 
CSS 

MERGE 
—I 

G.GENHODSSG/SKEL 
G.G0MOD/(F)   I 
G.899CSCSS/MAIN 

CS/CSS 

MODULE 
IT 

D: 
J ENV16 _».   ENVl 

D:ENV 
2 

D: 
ENV  1 

22   gADD   G.LONGROLLSSG/SKELOPTSX 
?ADD  G.GOROL(F) (R) Z 

PXQT  GR.AFPSTATSTRAT/TEST 

ROLLUP 
&   STATS 
MODULE 

G.BBCAT,RRCAT, 
ACATS,ADATl-4 

26 ?ADD  G.INTERPSSG/SKEL 
SADD  G.INTERPOL/(F) 

OR   eSTART H.GO(F) 

27 eXQT  GD.INTF.RPO 

D. 
DIV  A 

TACTICAL 
MOVE- 
MENT 

BRIDGING 
MINE/ 

COUNTER- 
MINE 

PROTECT 
POSI- 
TIONS 

MAIN- 

TENANCE 

SUPPLY 

TRANSPRT 

INTERPO- 

LATION 

D: 
DIV 

25 gADD R.COHPXQT(IJ) 
exQT G.COMPARE 

D: 
DIV X 

DIVISION 
COMPARE 
REPORTER 

XP3C0UNTER .C0UNT3 

SEARCH PREPROCESSOR 

Figure C-1. The Relation Among Principal Data, Modules, Other 
Components, and Products of the Analysis of 

Force Potential (AFP) System 

C-2 



CAA-D-84-14 

Table C-1. Key to Preprocessor Descriptions 

Preprocess(or) 
Block # 

in Fig C-1 
Parent 
module 

Prepare range 
distributions 

1 Combat 

Prepare participation 
factors 

2 Combat 

Prepare casualty factors 3 Combat 

Prepare SSPKs 4 Combat 

Prepare weapon on 
weapon preferences 

5 Combat 

Prepare artillery data 6 Combat 

Prepare inventories and 
related data 

7 Combat 

Prepare sensor data 8 Combat 

PREFGEN 12 Combat 

RNGDSTGEN 12 Combat 

PKSGEN 12 Combat 

PROJGEN 12 Combat 

PRECSCSS 9 CS/CSS 

Location of main description 
or other related material 

Combat   Annex III to Appendix D 

Annex V to Appendix D 

Annex IV to Appendix D 

Annex VI to Appendix D 

Annex II to Appendix D 

Annex I to Appendix D 
Annex VIII to Appendix D 

Annex I to Appendix D 

Annex I to Appendix D 

Annex VII to Appendix D 

Annex VII to Appendix D 

Annex VII to Appendix D 

Annex VII to Appendix D 

Annex I to Appendix E 
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APPENDIX D 

AFP FIREPOWER AND COUNTERFIREPOWER MODULE 

D-1. OVERVIEW 

a. Purpose. This appendix and its annexes are intended to help clarify 
many of the concepts applied within the AFP System, especially in the AFP 
Firepower and Counterfirepower Module. Although the AFP Firepower and 
Counterfirepower Module represents little more than detection and the ex- 
change of fire, the module, for the sake of brevity, is usually labeled the 
"Combat Module." The relation of the AFP Combat Module, and its pre- and 
postprocessors, to the AFP System in general is portrayed in Figure D-1. 

(1) The AFP Combat Module is a computer program for estimating kills 
achievable by the weapons of two opposing sides under very  special circum- 
stances. By the usual definitions, the Combat Module is not a combat model 
or a combat simulation. However, the Combat Module does involve the appli- 
cation of some data and techniques of the kinds typically applied in combat 
modeling and simulation. To a modest degree, the Combat Module does repre- 
sent many of the aspects of combat addressed in most combat models and sim- 
ulations. Final products of the AFP System are measures of the static 
combat potentials of equipment and units. Although heavily "static" in its 
emphasis, the AFP System in general, and the Combat Module in particular, 
do not completely disregard battlefield time. The AFP treatment of time is 
much less sophisticated than would be required if the AFP System were to 
produce "dynamic" measures of combat potential. 

(2) The AFP approach decomposes the military battlefield in several 
ways. Detection and firing are separated from other combat and the combat 
support and combat service support (CS/CSS) operations and functions. This 
separation led to the development of the separate Combat Module and CS/CSS 
Module within the AFP System. Such separation forced development of a 
third module, the CBT/CS/CSS Merge Module, to then combine the results of 
the Combat and CS/CSS Modules. Detection and firing were further decomposed 
in several ways leading to a special hierarchical representation. Many of 
the steps and elements involved in and resulting from this process have 
been given their own names and definitions. The names are old words with 
new meanings. The old words were chosen to be suggestive, but inevitably, 
some of the names suggest too much and others suggest too little. Terms 
involving or implying time tend to be particularly awkward because of the 
primarily "static" nature of AFP. 
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Figure D-1. The Relation of the AFP Firepower and Counterfirepower 
Module and Its Pre- and Postprocessors to the 

AFP System in General 
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(3) The developer of a combat model, a combat simulation, or an AFP 
System has to figure how best to carve up or decompose the battlefield whole 
into logically separable parts. Part of the decomposition usually involves 
invention of a scheme of taxonomy or categorization. Because of many kinds 
of limitations, the developer usually accepts fewer than the "ideal" number 
of categories and then struggles to fit enormous variety into too few cate- 
gories. The combat analyst's art is very  much involved with choosing neces- 
sary and sufficient categories. The categories must balance the often con- 
flicting demands of specificity and generality. And the assignments of 
particular entities must satisfy everyone as reasonable--no entities fall 
between categories and no entity belongs in two or more categories at the 
same time--everything maps uniquely and correctly. 

b. Detection and Firing Engagements. The Combat Module must permit 
weapons to engage one another as both shooters and targets. There are only 
two ways in which weapons may engage targets within the Combat Module: as 
direct firers or as indirect firers. The basic engagement is a direct fire 
engagement. A direct fire engagement lasts an AFP "day." 

(1) A direct fire engagement is one in which one or more direct fire 
weapons of a single given type engage one or more opposing direct fire 
weapons of a single given type. In AFP terms, if weapons of each of 10 
different types engage opposing weapons of each of 10 different types on a 
given day, then 10 x 10 = 100 distinct engagements would be generated.  In 
usual AFP practice, something less than 100 engagements would occur because 
of a type-on-type preference and allocation scheme that may preclude some 
pairings of weapon types. There may be too few weapons of some types to 
generate a full set of nonzero engagements. Although preferencing, 
participation, and allocation steps precede engagements in the Combat 
Module sequence, these processes are not described until after many of the 
features of engagements have been introduced. Even though the Combat 
Module must allocate specific numbers of weapons to engagements before the 
engagements begin, it is the author's choice to describe engagements first 
as though weapons allocation has already occurred. This is partly to 
emphasize first those aspects of the Combat Module closest to the killing 
of targets--the only way that weapons can earn combat potential. This 
emphasis helps demonstrate the importance of the earlier allocation 
process. The allocation of too many superior weapons to an engagement can 
"deny" those weapons full opportunity to earn potential if the weapons run 
out of targets early. The allocation of too few weapons to an engagement 
may cause them to be destroyed largely as the result of a locally adverse 
force ratio. Even though the formal allocation process is described much 
later, the reader is invited to begin to think about the two-sided problem 
of balancing weapon allocation among possibly hundreds of different 
weapon-type-on-weapon-type engagements. 

(a) The case of 10 TOWs and 15 T-62 tanks firing at one another 
comprise a permissible engagement.  It is an ordinary direct fire 
engagement in that each weapon must detect a target before firing. 

(b) Two M-1 tanks firing at one unarmed command vehicle also define 
a permissible engagement, even though that command vehicle cannot be a 
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shooter. Every "direct fire" platform is a target, even though it may be a 
weaponless platform. Nevertheless, AFP still refers to such platforms as 
direct fire weapons because they are subject to the normal direct fire pro- 
cessing logic of the Combat Module. Again, all AFP direct fire weapons are 
always targets but are not always shooters. 

(c) Six (Blue) 155mm howitzers and six (Red) 122mm howitzers firing 
at one another are also a permissible "direct fire" engagement--though of a 
special kind. Counterbattery fire is considered direct fire in AFP terms. 
A counterbattery engagement is special in that a weapon does not "detect" 
before firing. It is assumed that the firing mission has been defined and 
given beforehand, i.e., it is assumed that detection occurred sometime be- 
fore the engagement begins. Weapons opposing one another in the counter- 
battery version of direct fire engagements are both shooters and targets. 

(d) The case of 10 TOWs and 10 T-62 and 5 T-64 tanks firing at one 
another cannot be a permissible single AFP engagement because the Red side 
consists of two different weapon types. "10 - X" TOWs versus 10 T-62s and 
"X" TOWs versus 5 T-54s are permissible as two separate direct fire engage- 
ments. 

(e) Direct fire weapons, then, may be any of the usual small arms, 
free AT rockets, ATGMs, tanks, IFVs/CFVs, aircraft, CLGP, fire-and-forget 
rockets, tube AAA, SAMs, and counterbattery assigned artillery, 

(f) Direct fire engagements usually are complicated by having 
"indirect fire" fall upon them. The mortars and artillery (both tube and 
rocket) not engaged in direct fire (counterbattery) missions may fire on 
the full range of direct fire engagements including counterbattery direct 
fire engagements. If the Blue side possesses 10 types of indirect fire 
weapons and the Red side also possesses 10 types of indirect fire weapons, 
then 20 different types of indirect fire weapons may all fire on a single 
direct fire engagement in which only two types of direct fire weapons are 
permitted to fire. In this extreme case, the Combat Module manages the 
fire of 22 weapon types in a single "direct fire" engagement. The direct 
fire weapons shoot only at one another; they do not fire at the indirect 
fire weapons. The indirect fire weapons are totally "immune" in this role; 
they can kill but cannot be killed. This concept, permitting indirect fire 
weapons to fire upon the direct fire engagements, extends to the counter- 
battery direct fire engagements.  In this special case, the extreme permits 
(for the above example) only a maximum of 20 weapon types to fire. However, 
two of those types may be firing in two senses--as counterbattery and as 
indirect weapons. Any one weapon, of course, cannot be both a counterbat- 
tery and indirect firer in that engagement. Some weapons of its type fire 
exclusively in the counterbattery role; some other weapons of that type 
fire exclusively in the indirect role. Both the counterbattery and indirect 
fire weapons may kill the counterbattery weapons; but, as usual, no one can 
kill the indirect fire weapons (until perhaps, on another "day," some of 
them become assigned counterbattery roles). The weapons in the counterbat- 
tery role are both shooters and targets in the counterbattery version of 
direct fire engagement. The weapons (which may be of the same 
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types as those in the counterbattery role) in the indirect fire role are 
shooters but not targets in the counterbattery (as well as the normal) 
version of direct fire engagements. 

(2) The direct fire engagement is not the smallest combat action 
represented within the AFP Combat Module. The next smaller action is 
called a "conflict." And the action next smaller than a conflict is called 
a "duel." An AFP duel is the smallest combat action at which direct fire 
is represented. In a sense, a duel is the basic building block of AFP com- 
bat representation. AFP may take liberties with the term "duel." The 
standard definition limits fighting to two persons or parties. AFP duels 
may generalize the classic one-on-one encounter all the way to a 50-on-l 
extreme. (That extreme is an alterable program parameter.) In review, an 
engagement may consist of one or more conflicts; and a conflict may consist 
of one or more duels. In the AFP scheme of things, engagements are decom- 
posed into duels, duels are distributed by range and environment, and all 
the duels at a given range in a given environment are combined as a con- 
flict. Conflicts and duels are described at greater length in the follow- 
ing paragraphs. A conflict cannot last longer than an input-specified 
maximum time (2.01 minutes is the standard maximum). The survivors of a 
conflict may fight one another again in another conflict on that day at the 
same range in the same environment. Provided that there continue to be 
survivors, conflicts can continue on that day to an input-specified maximum 
number (four conflicts is the standard maximum). Survivors may be assigned 
to different opponents, ranges, or environments only at the beginning of a 
following "day." 

(3) The weapons allocated to a direct fire engagement may not all 
find their way into duels. Some weapons may be lost to other (nonengage- 
ment) causes as "external losses" imposed in accord with input-specified 
factors. Weapons not lost may be diverted or delayed in accord with 
input-specified participation factors. With allowance for external losses 
and nonparticipation, suppose net quantities of m Blue and n Red weapons 
(each of single type) assigned to an engagement are available for assign- 
ment to duels. The m and n weapons are grouped by the Combat Module into 
min(m,n) distinct duels. This is an AFP rule not an international rule of 
engagement. That is, there are as many duels as there are weapons on the 
less numerous side.  In AFP terms, in an S:l duel (S weapons opposing one 
weapon), "S" is called the "odds class" of the duel. Inasmuch as there are 
to be as many duels as there are weapons on the less numerous side, the 
less numerous side provides the "1" in every  S:I odds class. For any pair 
of numbers, m and n, there need be no more than two odds classes. 

(a) Let q = INT(max(m,n)/min(m,n)) 

r = max(m,n) - q x min(m,n) 

q and r are both integers. 

(b) There need be, at most, the two odds classes: q and (q+1). 
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(c) The number of duels at q:l is (min(m,n) - r). 

The number of duels at (q+l):l is r. 

Clearly, the second of these numbers may be zero. 

(4) Once the number of duels by odds class has been determined, the 
duels must be distributed by range and environment. In all work to date, 
only one environment per Combat Module run has been represented. Each com- 
bat environment of interest forced a separate Combat Module run. For the 
rest of this description, it is assumed that there is always only one com- 
bat environment per Combat Module run. Then the duel distribution problem 
reduces to one of distribution to six ranges. The standard AFP practice is 
to limit direct fire shooting engagements to the first five ranges: 250, 
500, 1,000, 1,500, and 2,500 meters. The sixth range, well beyond 2,500 
meters, is reserved as a "deep area" subject only to indirect fire against 
mid- to rear-area targets. Figure D-2 presents a graphic representation of 
the standard range protocol. The symbols represent tank-on-tank engagements 
with the usual indirect fire. The figure oversimplifies indirect fire in 
the sense that indirect fire, much as for direct fire weapons, must be dis- 
tributed by range. For all possible direct fire versus direct fire weapon 
type engagements, input to the Combat Module specify the intended fractional 
distributions of duels by range for each type-on-type pairing. The duels 
previously assigned to the, at most, two .odds classes are distributed 
roughly in proportion to the input-specified fractions by range. Only 
whole duels are distributed. This means, for example, that a solitary duel 
can be assigned to only one range leaving five ranges unoccupied. Such a 
solitary duel would be assigned to the range with the largest fraction 
within the input distribution. In the event of equal fractions (ties), a 
duel is assigned to the shorter (or shortest) range with that fraction. 
Each odds pool is distributed independently of the other. If two odds 
pools contain exactly one duel each, both of these duels will be assigned 
to the same range band. Now suppose an odds pool contains two duels. 
Again, tied fractions are broken by assignments to shorter before longer 
ranges. The first duel is assigned as already described. The second duel 
is assigned to the range with the second highest fraction. Obviously, an 
odds pool must contain at least six duels before each range can receive at 
least one duel. The fractional range distributions are input as two-place 
decimal values. Thus, something seemingly as innocent as a "uniform" dis- 
tribution may produce surprises. Six equal nonnegative two-place decimal 
fractions cannot be made to total 1.0. In practice, input for the 
so-called uniform distribution consists of four 0.17s and two 0.16s. The 
shortest range with 0.17 receives singleton duels. For very  large engage- 
ments with dozens of duels in each odds class, the result of distributing 
duels comes close to the input-specified distribution. Once the duels have 
been distributed by range, all the duels at a given range comprise a con- 
flict, with an obvious maximum of six "simultaneous" conflicts, one for 
each range. From one conflict to the next on the same day, survivors must 
remain at their starting ranges, but survivors may be shifted between odds 
classes at the fixed range. 
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Figure D-2. AFP Standard Ranges of Engagement 

(5) For an ordinary (noncounterbattery) direct fire duel, detection 
or an input-specified number of opponent's shots must precede any firing by 
a direct fire weapon. At the beginning of the duel, the Combat Module 
"draws" a detection time "at random" for each direct fire weapon from a 
detection distribution. For the detection time to be finite,' the potential 
shooting weapon must be able to resolve a target. This means that the po- 
tential shooter's detection system must be able to achieve at least an 
input-specified number of resolvable cycles for the given target size in 
the given posture and under the given seeing conditions. A weapon gets one 
detection draw per target up to an input-specified maximum number of tar- 
gets within the duel. The distribution is implemented within the Combat 
Module by a subroutine developed by Night Vision Labs as part of its 
detection/acquisition modeling. Arguments of the detection routine include 
target size, range, brightness, contrast, attenuation, and sensor type. 
With other arguments being equal, the more numerous side almost always 
should have the weapon with the shortest detection time, and hence, get off 
the first shot. The expected minimum of S draws (S > 1) is less than the 
expected minimum of fewer draws (from the same distribution) whenever the 
distribution has nonzero variance. Within broad practical limits of re- 
solvable cycles, the detection routine is rather insensitive to target 
size. In AFP practice, the outnumbered side in a duel is usually in defen- 
sive positions and should, in principle and if equipped with the appropriate 
sensors, make the vast majority of first detections. For sufficient resol- 
ution, the routine returns a time-to-detect. Nondetection is flagged. 
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(6) Notice how time has crept into 
is not a combat model or combat simulati 
yet another temporal shock. The shootin 
real combat outcomes to force attention 
Module. The Combat Module depends on a 
will notice that a sequencing index is r 
The events in the sequence are direct fi 
"stages" or a little more openly as the 
In general, the underlying times between 
so the sequencing index is not a fixed t 

the Combat Module even though it 
on. "Statics" is about to receive 
g sequence is important enough to 
to shot sequencing into the Combat 
sequencing index. (Perhaps no one 
eally just time by another name.) 
re shots or bursts masquerading as 
critical events in "shot cycles." 
consecutive stages are not equal; 

ime unit after all. 

(7) How long should a conflict last? Input to the Combat Module im- 
poses one limit: an actual time limit, typically 2.01 minutes. (That 0.01 
minute is there to avoid some awkward counting problems that have never 
been observed but remain a theoretical worry. The 0.01, though, may be a 
cure for a nondisease.) The Combat Module does keep book against that max- 
imum time. But it also keeps book on shot cycles. Before shooting begins, 
the Combat Module computes a permissible number of shot cycles within the 
conflict. 

SHOT CYCLES 

where 

T 

(1/R(INF) + MAX(S1,S2)/R(SUP)) 

is the maximum time of a conflict 

R(INF)       is the refire time of the weapon in use by the 
numerically inferior side 

MAX(S1,S2)    is the larger, nonempty odds class 

R(SUP)       is the refire time of the weapon in use by the 
numerically superior side 

All of which simply gives an estimate of how many direct fire rounds would 
be fired if no weapon were killed and if firing occurred at the mean refire 
times. Weapons may be killed and refiring times are drawn from a log-normal 
distribution with the result that the computed SHOT CYCLES alone often does 
not limit duels to maximum time duration T. Even without kills, duels at 
the smaller odds class would tend to exceed the time limit T. These are 
the principal reasons that the Combat Module keeps book on both shot cycles 
and time. At most, only one direct fire round (or burst) is fired per shot 
cycle. If no direct fire weapon has detected a target, no direct fire shot 
is taken, and no "time" elapses against maximum direct fire time. (Indirect 
fire may occur on the direct fire cycle even though no direct shot is taken.) 

(8) The direct fire weapon that shoots first in a duel is the one 
with the shortest drawn or arbitarily set detection time. That weapon 
shoots at the first shot cycle, which "occurs" in real time, at the detec- 
tion time. The round (or burst) has zero flight time. The SSPK of the 
weapon/round combination is compared with a randomly drawn number to 

D-8 



CAA-D-84-14 

determine whether a kill occurred. If a kill occurred, a randomly chosen 
"live" target is tallied as a kill. That target cannot detect or shoot 
evermore. A refire time is drawn for the weapon that just fired; that in- 
crement is saved for reference in determining at which later shot cycle 
that weapon gets to fire again if it is not killed in the meantime. Before 
the current shot cycle is completed, weapons which have not yet detected a 
target again have detection times drawn from the detection distribution. A 
successful detection puts that weapon in line to fire at a later shot cycle. 
A nondetection leaves the weapon flagged as unable to fire; it will get 
another chance at detection in the next shot cycle. A weapon that has not 
detected a target by the input-specified nth shot by an opposing side is 
then assumed to detect (n is weapon specific). Notice that the weapon that 
just fired may draw a ^ery  short refire time from the refire distribution. 
If its refire time is short enough, it may capture the next shot cycle and 
fire again before any other weapon fires. In the "long" run, weapons with 
shorter mean refire times as input will draw shorter refire times from the 
distribution and capture more of the shot cycles than will equal numbers of 
slower firing weapons. On the other hand, yery  numerous slow firing weapons, 
by their sheer numbers, get many draws from their refire distribution with 
the increased chance that one of the weapons will draw a short time and 
thereby capture an early shot cycle. Both for detection and refire times, 
sheer numbers of weapons increase the chance that some of them may preempt 
time from technically superior but numerically inferior weapons. During a 
single shot cycle, all the duels of a conflict are processed. Although the 
sequence index is the same for all the duels, each duel may be at a differ- 
ent clock time at that cycle. Notice that the probability distributions 
for detection and retiring are referenced in ways that depend on the numbers 
of weapons and the results of prior drawings. The net effect should be for 
the shots by both sides to interweave (subject to chance) properly over the 
shot cycles. Although direct fire ceases in a duel if all of one side's 
weapons are lost, the shot cycles continue in order that indirect fire con- 
tinue to be represented. As noted above, indirect fire weapons may fire at 
the dueling direct fire weapons. Weaving indirect fire into the direct 
fire shot cycle sequence is the subject of the next paragraph. 

(9) The current version of the AFP System in general, and Combat 
i^odule in particular, permits up to 10 types of indirect fire weapons per 
side to fire on the two weapon types of a normal or counterbattery version 
of a direct fire engagement. Each of the 20 indirect fire weapon types may 
have a refire time different from the rest. Hence, the Combat Module must 
be capable of interweaving 20 different indirect fire rates within the 
framework of direct fire cycles. Some indirect fire weapons may fire more 
rapidly than either of an engagement's two direct fire weapon types. Of 
course, some indirect fire weapons may fire more slowly than the direct 
fire weapons. And if the direct fire weapons fire at different rates, 
there may be some indirect fire weapons which fire at intermediate rates. 
All three of these cases may apply within a single direct fire engagement. 
Indirect fire is latched to the normal direct fire shot cycles. Whereas 
only one direct fire shot is permitted per direct fire cycle, indirect fire 
weapons of a type may fire zero, one, or more volleys within a single direct 
fire shot cycle. An indirect fire weapon type with refire times 
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longer than the average time between direct fire shot cycles is permitted 
to fire only every R(IND)/R(DIR) shot cycles. Inasmuch as this ratio is 
not necessarily an integer, some compromise has to be made by the Combat 
Module. An indirect fire weapon with refire times shorter than the average 
time between direct fire shot cycles is permitted to fire R(DIR)/R(IND) 
times per shot cycle. This ratio, too, is not necessarily an integer; so 
again some compromise is necessary. In principle, an indirect fire weapon 
does not fire its first shot until its input-specified refire time has 
elapsed. However, an indirect fire weapon with refire time less than or 
equal to the mean time between direct fire shot cycles will be latched to 
fire on the first direct fire shot cycle. But because the first direct 
fire shot depends only on detection time and not the direct fire/refire 
time, the "time" to the first indirect fire shot(s) may be much shorter 
than the mean indirect refire time. In fact, if no direct fire weapon has 
detected a target on the first direct fire shot cycle, no direct weapon 
will fire nor will any direct fire time elapse. Thus, in the extreme, one 
or more volleys by an indirect weapon type may occur without so much as the 
first tick of the "direct fire clock." For all known weapons, this anomaly 
may be of theoretical interest, but it is not a practical concern. 

(a) Consider 1:1 direct fire duels with mean refire times of 1,9 
minutes for each of the direct fire weapon types. Also consider an indirect 
fire weapon type with a mean refire time of 1.5 minutes. Let the conflict 
duration be 2.01 minutes. Combat Module logic will assign two shot cycles 
to the duel. The implied average time between shot cycles is 2.01/2 = 1.005 
minutes. Because 1.005 minutes is less than the indirect refire time of 
1.5, the indirect fire weapons do not fire on the first shot cycle. The 
implied time of the second shot cycle is greater than 1.5 minutes; there- 
fore, the indirect fire weapons do fire on the second shot cycle. The 
"real" time of the second shot cycle may be much less than 1.5 minutes; 
nevertheless, the indirect fire weapons do fire on the second shot cycle. 
The net effect of all these times is that the indirect fire weapons of the 
assumed type fire once during the conflict. 

(b) Consider the above example with one change. Now let the refire 
time of the indirect fire weapons be 0.9 minutes. There are still just two 
direct fire shot cycles with the implied average time of 1.005 minutes be- 
tween them. But because 0.9 minutes is less than 1.005 minutes, the indirect 
fire weapons fire on the first shot cycle. And because 2 x 0.9 is less 
than 2 x 1.005, the indirect fire weapons also fire on the second shot cycle. 
The net effect of all these times is that the indirect fire weapons of the 
assumed type fire twice during the conflict. 

(c) Next consider the first example with a different kind of change. 
Suppose the duel occurs at 2:1 odds. Refire times remain unchanged. The 
Combat Module logic now assigns three shot cycles. The implied average 
time between direct fire shot cycles is now 2.01/3 = 0.57 minutes. The 
input-specified refire time of the indirect fire weapons is 1.5 minutes. 
The implied time of the first shot cycle is 0.57 minutes. Because 0.67 is 
less than 1.5 minutes, the indirect fire weapons do not fire on the first 
shot cycle. And because 2 x 0.57 is less than 1.5 minutes, the indirect 
fire weapons do not fire on the second shot cycle either. Yet, on the 
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third shot cycle, 3 x 0.67 is greater than 1.5 minutes; thus, the indirect 
fire weapons do fire on the third (the last) shot cycle. The net effect of 
the interweaving of all these implied and real times is that the indirect 
fire weapons fire only once during the conflict. 

(d) Finally, consider the second example with one change. Suppose 
the duel occurs at 2:1 odds. As in the third example, the Combat Module 
assigns three shot cycles with the implied average time between shot cycles 
of 0.67 minutes. The input-specified refire time is 0.9 minutes. The im- 
plied time of the first shot cycle is 0.67 minutes; because this is less 
than 0.9 minutes, the indirect fire weapons do not fire on the first direct 
fire shot cycle. Because 2 x 0.67 is greater than 0.9 minutes, the indirect 
fire weapons do fire on the second direct fire shot cycle. And because 3 x 
0.57 is greater than 2 x 0.9 minutes, the indirect fire weapons fire again 
on the third shot cycle. The Combat Module logic is such that two, and 
exactly two, volleys are fired even if the conflict has 10 shot cycles; of 
course, the cycles on which the volleys are fired does depend on the number 
of shot cycles. 

(e) The examples just described may seem like separate, unrelated 
conflicts of more theoretical than practical concern. Rounding to integral 
numbers of indirect fire volleys is a practical requirement and may be ex- 
pected to induce some differences in the number of rounds fired from engage- 
ment to engagement. But as just shown, it is possible for the number of 
volleys to change between conflicts within the same engagement. An early 
conflict may involve entirely 1:1 duels. Attrition in the early conflict 
may cause a later conflict on the same day to occur at 2:1 (or higher 
odds). A change in the odds class changes the number of shot cycles and 
can (but usually does not) change the number of indirect fire volleys. In 
the example above, the odds increased in the "later" conflict. An example 
in which the odds decrease can be contrived just as easily. The point is 
that the number of indirect fire volleys may change upward or downward or 
may remain the same for conflicts on the same day within a single type-on- 
type engagement. Such changes are primarily artifacts of Combat Module 
logic for latching indirect fire to direct fire shot cycles. That logic is 
a potential source of variation in AFP results largely unrelated to the 
usual issues addressed in comparing weapons and units. The bottom line: 
BE CAUTIOUS. 

(10) Consider a direct fire shot cycle with indirect fire latched to 
it. Because of the possibly different refire times of different indirect 
fire weapon types, less than all indirect fire weapon types are likely to 
be eligible to fire in this direct fire shot cycle. Or, if noneligibility 
to fire is considered to be eligibility to fire zero rounds, then each in- 
direct fire weapon type is "eligible" at each direct fire shot cycle. 
Within a shot cycle, indirect firing is processed before the direct firing. 
Each indirect fire weapon type is considered in turn. Each of the previously 
assigned (the assignments are not described until later) indirect fire 
weapons of that type fires its "eligible" number of rounds: zero if its 
refire time ratio to the direct refire times does not "hit" this shot cycle, 
one round if the refire cycles match, more than one round 
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if the indirect weapon is a rapid firer. All assigned weapons of that 
indirect fire weapon type fire their eligible number of rounds, say E 
rounds each. The net effect, if there are A assigned weapons, is for 
weapons of that type to fire E volleys of A rounds at the beginning of the 
otherwise direct fire shot cycle. Each such round is credited with an 
input-specified fractional kill capability K. Thus, the assigned indirect 
fire weapons of the type under consideration are "expected" to kill A x E x 
K = T targets. Usually T is not an integer. INT(T) kills are assessed 
directly against the targets within the conflict. INT(T) pointers to duels 
within the conflict and to targets within the duels are generated. If the 
target "pointed to" had not been killed previously in an earlier or this 
shot cycle, it is flagged as killed, and a kill is credited to the indirect 
weapon type. If the target "pointed to" had been killed previously, no 
credit for a kill is given, and the round is, in effect, wasted. In one 
sense, INT(T) is a deterministic number of kills with only the identity of 
the victim(s) to be determined. But as just explained, there is an element 
of uncertainty inasmuch as there may be fewer that INT(T) live targets. 
The fractional part, if any, of T must be assessed. Let T' = T - INT(T) be 
the fractional part of T. Recall that only whole targets can be killed and 
credited. T' is compared with a randomly drawn number to determine whether 
1.0 or 0.0 kill is to be attempted to be credited. There is obviously no 
need to attempt to credit 0.0 kill. However, an attempt to assign 1.0 kill 
may succeed or fail. A pointer to a conflict and duel is generated random- 
ly; if the pointer points to a live target, a kill is flagged and credited; 
if the pointer points to a killed target, no kill is credited. Indirect 
fire weapon types are processed in numerical index order. The first type 
has the greatest opportunity to score kills in the sense that following 
types may face fewer live targets. Fortunately, most of the indirect fire 
weapons yield such small T values that "who shoots first" is more of a 
theoretical than practical concern. But note that all the indirect fire 
kills are taken off the "top" in a shot cycle, possibly reducing the 
opportunities for the direct fire weapons to score kills, and thereby earn 
combat potential. Again, the small T values of typical indirect fire 
should only rarely deny opportunity to the direct fire weapons by killing 
them or their targets "prematurely." Even after one side's direct fire 
weapons have been killed (by indirect or direct fire of their combination), 
indirect fire will continue to latch on following shot cycles. Thus, a 
surviving side may continue to receive indirect fire and suffer losses 
until SHOT CYCLES is reached. Indirect fire is not limited by MAXIMUM 
TIME. In principle, indirect fire should stop at MAXIMUM TIME, but book is 
not kept on time after the direct firing has stopped. The preceding dis- 
cussion is keyed to indirect fire falling on direct fire duels in the first 
five ranges where direct fire weapons may fire on one another on shot 
cycles. At the deep range, the so-called direct fire weapons do not fire 
on one another; hence, indirect fire is latched to artificially generated 
shot cycles. 

c. Weapon Preference and Allocation. The preceding paragraphs have 
described many of the features of direct fire engagements given the numbers 
of engaging direct fire weapons and the numbers of indirect fire weapons 
firing on the direct fire weapons. This paragraph describes the processes 
by which those supposedly "given" numbers are determined. The underlying 
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problem is very  close to ones frequently described as assignment or alloca- 
tion problems--so close that it seems useful to borrow some of the terms 
and illustrations of that field. The description also has a bit of game 
theoretic flavor, even though the Combat Module itself does not. 

(1) Suppose a sort of two-sided game in which one side possesses two 
kinds of resources (U and V), and the other side possesses two kinds of 
resources (X and Y). Let there be a game board divided into quarters 
marked 1, 2, 3, and 4. 

Game board or 
matrix 

1 2 

3 4 

Side 1 may put some of U in cell 1 and some in cell 2. Side 1 may put some 
of V in cell 3 and some in cell 4. Side 2 may put some of X in cell 1 and 
some in cell 3. Side 2 may put some of Y in cell 2 and some in cell 4. 

Allocation matrix 

Ul.Xl U2,Y2 

V3,X3 V4,Y4 

All quantities must be nonnegative, and they should satisfy some simple 
relations. 

Ul + U2 < - UTOT 
V3 + V4 < = VTOT 
XI + X3 < = XTOT 
Y2 + Y4 < = YTOT 

i.e., neither side may assign more of a resource than it has in total. 

(2) Next suppose that Side 1 earns points in accord with some 
formula: 

51 = Q1(U1,X1) + Q2(U2, Y2) + Q3(V3,X3) + Q4(V4,Y4) 

and that Side 2 earns points in accord with some formula: 

52 = R1(U1,X1) + R2(U2,Y2) + R3(V3,X3) + R4(V4,Y4) 

(3) Presumably, Side 1 would like to assign its resources (i.e., pick 
the values Ul, U2, V3, and V4) in a way that gives high assurance of 
achieving a good score SI for itself but with some regard for the score 52 
achieved by the other side. And presumably. Side 2 would like to assign 
its resources (i.e., pick values XI, X3, Y2, and Y4) in a way that gives 
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high assurance of achieving a good score S2 for itself but with some regard 
for the score SI achieved by the other side. Game theorists know how to 
make these assignments provided some very  special circumstances apply. In 
AFP those special circumstances do not apply. Nevertheless, the AFP Combat 
Module must make resource (weapon) assignments in cases with up to 60 kinds 
of resources for each side, implying up to a 60 x 60 game board. In AFP 
terms, a side may assign only one type of direct fire weapon to a cell, but 
it may assign all of its indirect fire weapon types to a cell. There is no 
AFP assignment/allocation algorithm for maximizing a side's combat potential 
much less while simultaneously minimizing the opponent's combat potential— 
or vice versa--or both together in a two-sided min-max sense. Nevertheless, 
there is an AFP algorithm that does make all the assignments. More accurate- 
ly, there are two algorithms, one for direct and another for indirect fire 
weapon assignment/allocation. The most that is ever said for the algorithms 
is that they usually lead to "reasonable" allocations. And in those cases 
where allocation results are objectionable, the AFP customer is invited to 
suggest better rules--hardly a trivial matter. 

(4) Consider again the four-celled game board appropriate for the 
special case in which each side possesses only two types of resources. And 
for the time being, suppose that there are equal (or standard) quantities 
of all resources. Then, it seems helpful to think in terms of "preferences." 

Fractional preference matrix 

p(U,X),p(X,U) p(U,Y),p(Y,U) 

P(V,X),p(X,V) p(V,Y),P(Y,V) 

p(U,X) represents Side I's "fractional preference" to have resource U 
engage Side 2's resource X. p(X,U) represents Side 2's fractional prefer- 
ence to have resource X engage Side I's resource U. All p()'s should be 
nonnegative. For ordinary direct fire weapons, it is intended that: 

p(U,X) + p(U,Y) = 1.0 

For the special counterbattery version of direct fire, the corresponding 
relation is: 

p(U,X) + p(U,Y) = f(U)<1.0 

with the implication that (1.0 - f(U)) x UTOT of weapon type U will be as- 
signed to the indirect fire role. At first, it may seem satisfactory to 
let, for example (here again assuming ordinary direct fire): 

Ul = p(U,X) X UTOT 

In the case where weapons are equal in quantity, this simple expression may 
be sufficient. But the allocation method should also produce reasonable 
results under some other special cases. If XTOT = 0, then Side 1 should 
let Ul = 0. In other words, do not waste weapons by assigning them to 
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cells empty of opponents. Also, if Side 2's weapon X is a greater killer 
of Side I's weapon U, Side 1 must be prevented from escaping free simply by 
choosing p(U,X) = 0. Consider the generalizations to handle these special 
cases in reverse order. 

(a) The first generalization is intended to provide some recon- 
ciliation of two sides' differences in preference. The intent is to force 
at least some "reluctant" weapons to engage difficult opponents and to 
preclude at least some "eager" weapons from engaging easy targets. This is 
accomplished by modifying fractional preferences in such a way that two 
different preferences move half-way toward their mean value. For example: 

p'(U,X) = ( mean ) + (half the difference from mean) 

= 0.5(p(U,X) + p(X,U)) + 0.5(p(U,X) - 0.5(p(U,X) + p(X,U))) 

= 0.75p(U,X) + 0.25p(X,U) 

Incidentially, this expression is correct whether p(U,X) is greater than, 
equal to, or less than the mean of p(U,X) and p(X,U). It is also the mean 
of the original preference with the mean of the two original preferences. 

p'(U,X) = 0.5(p(U,X) + 0.5(p(U,X) + p(X,U))) 

The result of performing this step for all cells will usually lead to a 
relation: 

p'(U,X) + p'(U,Y)<>1.0 (or<>f(U) in the general case) 

Therefore, the first modified preferences are modified again by renormaliz- 
ing them to yield the original totals. For example: 

p"(U,X) = (p'(U,X) X f(U))/(p'(U,X) + p'(U,Y)) 

The renormalized, modified preferences satisfy: 

p"(U,X) + p"(U,Y) = f(U) 

The Combat Module performs these steps for up to 60 weapon types on each 
side. 

(b) The second generalization makes allocation depend not only on 
the fractional preferences but also on the opponent's inventory quantities. 
The intent is to allocate more than the simple fraction of one's weapon 
type if the opponent has more than "average," and to allocate less than the 
simple fraction of one's weapon type if the opponent has less than the 
"average" number of the type in question. This is why it was suggested 
that the original fractional preferences be thought of in the special con- 
text of equal numbers (or standard numbers) of weapons. Analysts seem to 
waver between notions of equal and standard numbers of opponents as they 
"fill in the blanks" on a fractional preferences input forms. Whatever 
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those analysts' feelings were during input data generation, the Combat 
Module adjusts for opposing inventories; for example: 

(p"(U,X) X XTOT) 

Ul = UTOT X   

U2 = UTOT X 

(p"(U,X) X XTOT) + (p"(U,Y) X YTOT)) 

(p"(U,Y) X YTOT) 

(p"(U,X) X XTOT) + (p"(U,Y) X YTOT)) 

These allocations have many of the intended properties. 

1. Ul + U2 = UTOT 

2. The renormalized, reconciled fraction preferences p"() are 
used 

3. If there is no opposing weapon (e.g., if XTOT = 0), none of 
resource U will be allocated to engage it 

4. If the original fractional preferences have been picked with 
an underlying notion that all types of opposing weapons were equal in number 
(i.e., XTOT = YTOT = ATOT), the expression, for example, for Ul above be- 
comes: 

(p"(U,X) X ATOT) 

Ul = UTOT X   

(p"(U,X) X ATOT) + (p"(U,Y) X ATOT)) 

p"(U,X) 

Ul = UTOT X 

p"(U,X) + p"(U,Y) 

where for the usual direct fire weapons 

p"(U,X) + p"(U,Y) =1.0 

yielding the original "intuitive" form 

Ul = UTOT X p"(U,X) 

Hence, the generalized procedure includes the original special case. 
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(5) The allocated weapons need not all get into conflicts. As noted 
later, the numbers allocated may be reduced as the results of external 
losses or participation factors less than 1.0. 

(6) In general, application of the allocation procedures described so 
far does not yield integers. Therefore, the Combat Module includes addi- 
tional steps. The integral parts of allocations are left "in place." The 
fractional parts are redistributed in integer parts to the engagements in 
order of descending size of the former fractional parts. 

(7) The allocation of indirect fire weapons is similar to the process 
described above for the direct fire weapons. For indirect fire weapons, 
fractional preferences and participations are input as a single combined 
number--one for each direct fire weapon (target) type. One constraint is 
relaxed, however. The same indirect fire weapons may be considered to fire 
on different engagements because different types of direct fire weapons may 
be collocated within the same target area even though the Combat Module has 
artificially segregated all direct fire weapons into pure-type-on-pure-type 
engagements: conflicts and duels. Recall that some weapons of indirect 
fire type may be unavailable as indirect firers because they have been 
treated as counterbattery (i.e., special direct fire) weapons. As usual, 
the early steps of allocation may produce numbers that are not pure inte- 
gers. The Combat Module includes logic to distribute fractional parts so 
that only integral numbers of indirect firers are finally allocated. 

(a) Not all of the indirect fire weapons should fire on every  en- 
gagement cell involving the given type of direct fire weapons. If Wl weap- 
ons of a total of WT weapons of the direct fire type have been allocated to 
engagement cell 1, then only Wl/WT of the indirect fire weapon type are 
allocated to cell 1. The fraction Wl/WT is determined during execution of 
the Combat Module. At this stage, (Wl/WT), of the indirect fire weapons 
have been allocated to engagement cell 1. The Combat Module distributes 
those indirect fire weapons across ranges in proportion to the input-speci- 
fied range distribution for each corresponding indirect fire weapon type. 
If a fractional number of indirect fire weapons is assigned to a range, the 
number is rounded up or down stochastically in proportion to the fractional 
part of the assignment. 

(b) The indirect fire weapons assigned to fire on engagement cell 1 
do so under the assumption that rounds fall within a doctrinal target area 
against targets at doctrinal densities. The preprocessor derived 
fractional kills per round for this assumption. As the first conflict of a 
day runs its course, some of the direct fire weapons may be killed by 
direct or indirect fire weapons. The killed weapons remain within the 
implied array, thereby maintaining target densities consistent with the 
assumptions. Hence, it is appropriate to continue to use the same 
fractional kills per round and the same number of direct fire weapons 
throughout the first conflict. The Combat Module continues to distribute 
hits in accord with the original densities but does not give credit for 
killing the same target more than once. If subsequent conflicts occur on 
the same day, the Combat Module removes all targets killed in the preceding 
conflict. One effect is to reduce the target density below that assumed 
during the original 
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derivation of the fractional kills per round input to the Combat Module. 
The Combat Module continues to use the same fractional kills per round 
throughout all conflicts during a day. However, the Combat Module compen- 
sates by reducing the number of indirect fire weapons firing on the ensuing 
conflicts. The factor Wl/WT defined above is generalized such that Wl 
represents only the survivors of the preceding conflict. Although the ad- 
justment is made to the number of indirect fire weapons assigned, the result 
is equivalent to having made the adjustment to the fractional kills per 
round. One systematic error does remain, however. No attrition occurs to 
the indirect fire weapons during the course of a Combat Module day. The 
counterbattery fire weapons are attrited during the course of a day, but 
such attrition cannot affect the number of indirect fire weapons until the 
beginning of the following day. 

d. Census Space Fonnalism 

(1) The "normal viewpoint" for considering the estimation of AFP com- 
bat potential is that of an observer of the census of up to 120 weapon 
types: up to 60 Blue types and up to 60 Red types. Column A of Table D-1 
represents the initial number of m Blue weapon types by the symbols x0(l), 
xO(2),...,x0(m) and the initial numbers of n Red weapon types by the sym- 
bols y0(l), y0(2),...,yO(n). Together these symbols define a point in a 
census space of (m+n) dimensions. Column A can be considered the position 
vector of the starting point for a run of the AFP Combat Module. 

Table D-1. AFP Combat Potential Estimation in "Census Space" 

Col  A Col  B Col C Col  D 

xO(l) 
xO(2) 

• 

xl(l) 
Xl(2) 

• 

(l-f)xO(l) 
(l-f)x0(2) X

   
 X

 
1—

' 
1—

' 

' 
   

  
fX

> 
 1

—
' 

• 
• 

xO(m) 
yO(i) 
yO(2) 

• 

xl(m) 
yi(i) 
yi'(2) 

• 

(l-f)xO(m) 
yi'd) 
yi'(2) 

• 

xl'(m) 
(i-f)yo(i) 
(l-f)yO(2) 

• 
• 

yO(n) 

• 

yi(n) yi'(n) 

• 

(i-f)yo"(n) 

(2) Column B of Table D-1 represents the numbers of weapons remaining 
or surviving at the end of a run of the AFP Combat Module. Column B can be 
considered the position vector for the ending point of a Combat Module run. 
The Combat Module does not generate much more information than the equiva- 
lent of Columns A and B. (Actually, the Combat Module does produce the 
equivalent of Columns A and B for each "day" of a Combat Module run. 
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And because the module decomposes combat into weapon-type-on-weapon-type 
duels, information about the starting and ending points for duels is also 
available. However, this section formally introduces decomposition in later 
paragraphs. For the time being, the reader should wait patiently for 
decomposition to appear in logical order.) 

(3) One of the problems faced in estimating combat potential is to 
make the measure of potential depend on both enemy and friendly losses. 
The losses generated in an AFP Combat Module run are given by the differ- 
ence between Columns A and B of Table D-1 as the ordinary vector difference 
A-B. Some analysts favored making combat potential a weighted sum of se- 
lected elements of the vector A-B. It was clear that the result of such a 
computation would, in general, depend too strongly on the number of "days" 
examined in an AFP Combat Module run. A result so strongly dependent on a 
number of "days" was objectionable on the grounds that the measure retained 
to much time-like flavor to be considered a static measure. Also, static 
or dynamic, no one offered a sound basis for picking the "correct" number 
of days. Although not necessarily objectionable, the fact that the side 
whose potential was being estimated generally lost different fractions of 
its weapon types did seem to confuse interpretation of the resulting meas- 
ure. To have unequal fractional losses for all or nearly all weapons on 
both sides makes division or force comparisons that much more confusing. 
Letting both the numerators and denominators of exchange-like ratios float 
implied an unspecified standard of comparison. The need to consider, at 
least in part, exchange-like ratios arose with the commitment to treat both 
losses inflicted and losses suffered. 

(4) The concepts and operations described in this and the following 
subparagraphs are applied in the AFP CBT/CS/CSS Merge Module, not in the 
Combat Module. The Column B vector in Table D-1 represents a point in cen- 
sus space in which all surviving strengths correspond to a single instant 
in Combat Module "time," the end of the last module "day." That point is a 
natural one in the sense of the Combat Module. There are other natural 
points in census space--natural from other points of view. One such point 
is the one representing an estimate of Red (y) surviving strength given 
that exactly (1-f) of each Blue (x) weapon strength survives, i.e., the 
point for which all Blue coordinates are of the form (l-f)xO(i) for i=l to 
m. The obvious question is, "What are the corresponding Red (y) coordi- 
nates yr(j) for j=l to n of the point?" The position vector of this 
point is represented in Column C of Table D-1. In general, the coordinates 
yr(j) must be functions of the coordinates (l-f)xO(i). The combat poten- 
tial (without CS/CSS modulation) for the entire Blue force (symbolized as 
BCOP) is then calculable as follows (with v(j) the assigned value of target 
type j): 

BCOP = 

E 
j=l,n 

v(j) (yO(j) - yl' (j;(l-f)xO(l),(l-f)xO(2),...,(l-f)xO(m))) 
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This formula is simply the weighted difference between the y portions of 
the vectors in Columns A and C. As yet, nothing has been revealed about 
the form of the functional dependence of the yl' on the fixed coordinates 
(l-f)xO(i); two families of functional forms are presented in paragraph 
D-le. An important assumption of AFP is that the foregoing expression for 
BCOP can be decomposed as follows: 

(yO(j,i) - yr(j,i;(i-f)xO(i))) 

The decomposition reflected in this expression corresponds to the way in 
which the AFP Combat Module decomposes total combat into engagements be- 
tween single types of direct fire weapons. The generalized notion splits 
the total of y-type j y(j) into components, into the portions engaging 
Blue type i y(j,i). Similarly, x(i,j) represents the portion of Blue type 
i engaging Red type j. 

(5) CS/CSS modulation involves multiplying the terms in the preceding 
expression by the moduli appropriate to the particular weapon type i and j 
pairings. The modulated Blue COP is symbolized as BMODCOP and is calcu- 
lated in accord with the following expression: 

BMODCOP = 

Z)    v(j) S   (BCSCSS(i,j)) (yO(j,i) - yl'(j,i;(l-f)xO(i))) 
j=l,n       i=l,m 

(6) The determination of unmodulated and modulated Red COPs is per- 
fectly symmetrical with that for the Blue COPs above. The corresponding 
expressions may be generated by replacing "B" by "R" and exchanging y and x 
wherever they appear above. In census space, the operation corresponds to 
taking the difference between the x portions of the vectors in Columns A 
and D of Table D-1. 

(7) The unmodulated Red COP is given by (with u(i) the assigned value 
of target type i): 

RCOP = 

2   u(i)  (xO(i) - Xl'(i;(l-f)y0(l),(l-f)y0(2),...,(l-f)y0(n))) 
1=1,m 

(8) Decomposition of the foregoing expression to correspond to the 
AFP module's weapon-type-on-weapon-type duels yields: 

RCOP = 

S  u(i) J2 (x0(i,j) - xl'(i,j;(l-f)yO(j))) 
i=l,m      j=l,n 
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(9) Modulation of the unmodulated Red COP requires inclusion of the 
CS/CSS moduli corresponding to the specific j and i type weapon pairings. 

RMODCOP = 

I]   u(i) S   (RCSCSS(j,i)) (xO(i.j) - xl'(i.j;(l-f)yO(j))) 
i=l,m       j=l,n 

e. Some Examples for Two-dimensional Vector Fields 

(1) The AFP Combat Module is based, among other things, on an assump- 
tion that combat in a census space of up to 120 dimensions may be decomposed 
to a satisfactory degree of approximation as independent direct fire duels 
(with some intrusion by indirect fire) in up to 3,500 two-dimensional sub- 
spaces. At its most fundamental level, AFP combat analysis reduces to the 
consideration of highly specialized, two-dimensional vector fields. The 
AFP Combat Module generates a single estimate of exchange ratio for each 
day for each two-dimensional, type-on-type engagement. In this discussion, 
indirect fire is ignored for purposes of simplifying the basic explanation. 
The fundamental data describe just two points in the two space. The start- 
ing point of an engagement is represented by the ordered pair: yO, xO. 
The ending point of an engagement is represented by the ordered pair: yl, 
xl. Hence, yl and xl simply represent the surviving strengths at an engage- 
ment's end. Then the gross exchange ratio is simply: (yO - yl)/xO - xl). 
The AFP Combat Module does not extend or shorten an engagement to force any 
particular fractional lifetime engagement on either side. That is, both 
(yO - yl)/yO and (xO -xl)/xO are unconstrained apart from the obvious re- 
quirement that yl>= 0 and xl>= 0. 

(2) The current AFP method imposes a fixed fractional lifetime (or 
lifespace) point at which to estimate combat potential. All combat poten- 
tials are estimated for a fixed fraction: 

f = (xO - x)/xO = (xO - (l-f)xO)/xO 

for the X side. A similar rule applies to the y side: 

f  = (yO -y)/yO = (yO - (l-f)yO)/yO 

Current AFP work applies f = 0.50, i.e., attention is confined to combat 
potential over half-lifetimes or lifespaces. 

(3) Because the Combat Module does not automatically halt engagements 
at y strengths of (l-f)yO or at x strengths of (1-f)xO, the AFP method must 
estimate exchange ratios for the surviving strengths (l-f)yO and (l-f)xO 
points based strictly on the only known points: yO, xO and yl, xl. For 
example, a contribution to the x-side COP should have the form: 

z(xO,yO;f) = ((yO - y((l-f) xO))/(xO - (l-f)xO))fxO = yO - y((l-f)xO) 
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This result depends on the path y(x) presumed to emanate from the starting 
point yO.xO. The AFP module does not help the analyst decide which to 
choose among the many possible paths passing through the two points yO, xO 
and yl, xl, the only two points assured by the Combat Module. The follow- 
ing paragraphs give examples for two assumed one-parameter families of 
vector fields and corresponding paths in the x,y plane. 

(4) Assumed Vector Field Family I. Consider the time-derivative 
vector field: 

dx/dt = - (ay)n 

dy/dt = - (bx)" 

This two-component vector is the derivative of positions with respect to 
"time." In the strictest sense, consideration of time derivatives violates 
the AFP principle of limiting attention to static measures. Less strictly, 
AFP philosophy permits examination of a time derivative at some fixed time 
(a "snapshot" is permissible) as long as no attempt is made to integrate 
with respect to time. The vector field is shown first in this time-snapshot 
form, primarily to clarify the origin of what follows, which does revert to 
purely spatial considerations with integration limited to space (not time) 
coordinates. Inasmuch as neither a nor b varies with time, the vector 
field itself is already "static." This is a very  remarkable and limiting 
assumption. Much more general vector fields can be imagined. Indeed, 
learning and logistic phenomena often imply not only that a and b should 
vary with time, but also that they should depend on the path and time spent 
on that path in reaching the particular point x,y. The time-derivative 
vector field generates paths across the x,y plane. Those paths have tan- 
gents: »• 

dy/dx = (bx/ay)n 

The tangents are, of course, also vectors. Hence, there is still a direc- 
tion and length associated with every point in the x,y plane. The paths 
corresponding to the tangent field have the form: 

(yO(n+l) - y(n+l)) = k(xO(n+l) - x(n+l)) 

If the value of n is known from some authoritative source outside AFP, then 
a path depends on the single parameter, k = (a/b) n. Given the two points 
yO, xO and yl, xl generated by the AFP Combat Module, the parameter k is 
determinable as: 

k = (yO(n+l) - yl(n+l))/(xO(n+l) - xl(n+l)) 

With the appropriate substitutions, the contribution to the x-side COP for 
a particular x,y engagement becomes: 

z(xO,yO;xl,yl;n,f) = 

yO - (yO(n+l) - ((yO(n+l) - yl(n+l))/(xO(n+l) - xl(n+l))))* 
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(1 - (l-f)(n+l)) * xO(n+l))(l/(n+l)) 

(5) Assumed Vector Field Family II 

(a) Consider the time-derivative vector field: 

dx/dt = -(axy)n 

dy/dt = -(bxy)n 

(b) As above, the time-derivative vector field corresponds to a 
field of tangents and paths across the x,y plane. As above, a and b are 
assumed independent of position, time, and path. Regardless of the value 
of n, the paths are all straight lines: 

(yO - y) = k(xO - x) 

(c) Given the two points yO, xO and yl, xl generated by the AFP 
Combat Module, the parameter k is determinable as: 

k = (yO - yl)/(xO - xl) 

(Cases occur with xO = xl, i.e., the x side may suffer no losses. In that 
event and if the y side does suffer losses, AFP sets the x-side loss to an 
arbitrary 1.0. If neither side suffers losses (i.e., 0/0), k is set to 
0.0.) 

(d) With the appropriate substitutions, the contribution to the 
x-side COP for a particular x,y engagement becomes: 

z(xO,yO;xl,yl;f) = ((yO - yl)/(xO - xl)) * f * xO 

This expression is independent of n, which affects the rapidity with which 
a path would be traversed, but not the path proper. Recall that the time 
at which x and y occupy a particular point on the path is of no concern in 
so-called static analysis. The parameter n need not be established (or 
guessed) for this vector field family--unlike the situation for the example 
vector field family I above. On the other hand, application of vector field 
family II depends on the very  strong assumption of straight-line paths in 
the x,y space. 

(e) It is basically the vector field family II approach that is 
applied within current AFP practice. The actual approach is generalized to 
admit indirect fire losses to the otherwise pure type-on-type, x,y direct 
fire engagements. Also, if suffered, some nonbattle losses are included in 
the computation. With up to 60 weapon types on each side and with usually 
multiple engagements, the COP and CIP scoring involves some special averag- 
ing procedures that introduce some complexities ignored in the above examples, 

(6) The above two examples cover only two popular one-parameter tan- 
gent fields. The first is Lanchester's "square" law; the paths in the 

D-23 



CAA-D-84-14 

x,y plane are quadratic. The second is Lanchester's "linear" law; the 
paths are straight lines. There are, of course, many other imaginable 
one-parameter fields and even more multiparameter fields. As currently 
employed, the AFP Combat Module is not useful for determining the best 
field family; it is limited to a single parameter estimation for an assumed 
field law. In the longer run, some changes in the application of the AFP 
Combat Module would be more revealing about its underlying vector fields. 
In the meantime, the linear law reigns supreme. 

f. Combat Decomposition Revisited 

(1) AFP begins by decomposing the totality of CBT/CS/CSS into the 
artificially separated areas of CBT and CS/CSS. Both CBT and CS/CSS are 
further decomposed. The results determined from the separate elements are 
then combined to yield estimates of combat potentials at several levels of 
aggregation. 

(2) CBT is represented as conflict among as many as m Blue and n Red 
weapon types. In current practice, m=n=60. Principal concerns are the 
numbers of weapons allocated, participating, surviving, and "killed." All 
these numbers are expressible as "points" in a "space" of m+n dimensions. 
Hence, in current AFP practice, the underlying combat framework is a space 
of 120 dimensions. Inasmuch as AFP is devoted to the development of "static" 
measures of combat potential, the extent to which different points in the 
120 space may correspond to the elapse of time must be regarded merely as 
an AFP artifact. Even though AFP may track paths of points in the 120 
space, it must do so largely for "static" reasons. That some of the same 
results may be determined by integration, with respect to time or by inte- 
gration with respect to the coordinates of the 120 space, is a fortunate 
coincidence. However, such equivalences should serve as a reminder that 
some of the distinctions between static and dynamic may be matters more of 
form than substance. 

(3) In 120 space, the value of the ith coordinate corresponds to the 
surviving quantity of the ith item type. If track is to be maintained of 
"live," "disabled," and "killed" items, the ith coordinate becomes three 
coordinates. That is, an original one-dimensional subspace becomes a 
three-dimensional subspace of a new 360 space. However, the only admis- 
sible points in a three-dimensional subspace lie on the three plane with: 

#live + #disabled + #killed = starting strength 

It is assumed that all assets are present initially within the starting 
strength. 

(4) Many of the matters of interest to AFP may be shown to be equiva- 
lent to concern with special transformations of the 120 space into itself. 
The narrowest view is that AFP need be concerned with how and why a single 
point in 120 space becomes another point in that space, e.g., how, through 
attrition, engagements transform the point corresponding to starting 
strengths into the point corresponding to surviving strengths. 
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This narrow view leads us to think that we may have to consider a different 
transformation for each different starting point. A more general, and in 
many respects, more powerful and useful viewpoint is to consider, as sug- 
gested in the first sentence of this paragraph, transformations of the 
whole space into the whole space. The starting and ending points in the 
120 space become some of the principal intermediate "results" on which 
final estimates of combat potential are based. The standard AFP practice 
of examining 16 distinct environments corresponds to dependence on 16 sets 
of starting and ending points in 120 space. If the different environments 
correspond to different force levels or ratios, the starting points (and 
almost certainly, too, the ending points) would differ. 

(5) In the following paragraphs, we shall consider stochastic and 
deterministic transformations, dynamic and static transformations, and 
decompositions of the 120 space into as many as 3,600 2-spaces. All these 
considerations are relevant to AFP. That is not to say that AFP achieves 
all the generality implicit in such consideration. Rather, we will try to 
put the specializations and simplicifications of AFP in a "mature" perspec- 
tive. However, our so-called mature perspective will depend much more on 
intuition than on rigor. 

(6) Everyone agrees that combat is uncertain, even for many supposedly 
lopsided conflicts. Realism then should lead us to consideration and ap- 
plication of stochastic transformations. AFP represents some but relatively 
little of the uncertainty of combat. AFP introduces some uncertainty to 
the detection, firing, and killing processes. AFP does not reflect any 
uncertainty in the starting strengths of engagements. Apart from a need to 
round off (or up) fractional weapon assignments randomly, the AFP engage- 
ment preference and allocation process is purely deterministic. Hence, AFP 
transformations may be characterized as transforming completely fixed ini- 
tial points into uncertain end points. In a single standard execution, the 
AFP Combat Module transforms a single fixed initial point into a single 
uncertain final point; the result is not a distribution of final points. 
However, the AFP Combat Module can be operated in a replicative mode; the 
collective result of many replications is a distribution of final points. 
Inprinciple, generalization of AFP replication to admit different starting 
points (i.e., some randomization of allocations by weapons and ranges for 
the same engagement preferences and range fractions) could reduce some dif- 
ficulties arising from relatively small numbers of weapons. 

(7) Let us consider a very  "small" deterministic transformation of 
the 120 space into itself. We associate with each point in the 120 space a 
yery  short (that is what we mean by "small") arrow pointing to where the 
point will "go" under the transformation. The 120 space is filled with 
such arrows. We call the totality of these arrows in 120 space the "vector 
field." In this field, each arrow (vector) possesses position, direction, 
and length. If the directions and lengths of the vectors do not change 
with time, we say the vector field is static. 
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(8) Now let us drop a marble onto the vector field. The marble will 
land exactly where we want it to; thus, its initial position is determinis- 
tic. Once the marble has landed, it will move in 120 space in accord with 
the directions imposed by the vectors which now serve as direction signs. 
Note that the marble moves even though the vector field is static. There, 
indeed, can be marble dynamics in a space that is static. Much more general 
vector fields can be imagined. The directions and lengths of the vectors 
may change with time relative to the start of a clock, to where a marble 
lands, or to the path traversed by a marble in reaching the point. Even 
within the class of static vector fields there may be many kinds. The 
direction and length of vectors may or may not depend on their position. 
There may be many different kinds of dependence on position. Depending on 
the nature of the field, dropped marbles may roll in the 120 space with 
constant or changing velocity along paths of constant or changing direction. 
In general, we will want to ascribe the curvature of paths of dropped 
marbles to a kind of curvature of the underlying vector field (even though 
we have not defined exactly what we mean by the curvatures of paths and 
fields). Without an exact definition of curvature, however, we can state 
that the "observation" of a single starting and a single ending point in 
120 space will not be sufficient to estimate the curvature of the vector 
field. And we should not fool ourselves about what happens when we decom- 
pose 120 space into an many as 3,600 2-spaces. It may appear that we have 
observed 3,600 pairs of starting and ending points, and that we should have 
enough information to estimate curvature. Unfortunately, we have nothing 
more than the equivalent of the original pair of points in 120 space. Also 
unfortunately, years of combat analysis have not given us widely accepted 
empirical or theoretical evidence about the curvature of the vector space. 
If there were an accepted notion of curvature, then a single pair of points 
might be sufficient (depending on the number of parameters needed to speci- 
fy curvature). In particular, one pair of points might suffice in the case 
of a known, one-parameter curvature. AFP, lacking a sound theoretical or 
empirical foundation, relapses to estimating paths of zero curvature in a 
vector field of zero curvature. Lest it seem that all this "straightness" 
and "flatness" of paths and fields reduce the problem to perfect trans- 
parency, note that any change in engagement preferences or range fractions 
may correspond to a different static vector field. 

(9) A useful analog of the AFP "curvature problem" is the following: 
Given only that a traveler has started in Washington, DC and stopped in 
Baltimore, MD, estimate where the traveler was, is, or will be when half of 
the fuel remains. It has not been established what the traveler's vehicle 
is, if any. The traveler's final destination has not been established. 
Does it help to know that Rte 29, Rte 95, Rte 1, and the Baltimore-Washington 
Parkway are all popular routes between Washington and Baltimore? In general, 
AFP would know that the traveler started with full fuel in Washington, and 
AFP would know how much fuel remained when the traveler reached Baltimore. 
All other possibly relevant information would remain unknown. In quiet 
desperation, AFP would draw a straight line between Washington and Baltimore 
and choose an interpolated or extrapolated point in direct proportion to 
the known fuel consumption. 
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(10) In general, we may suspect that CS/CSS should influence the cur- 
vatures of the vector field and paths. AFP does modulate the combat paths 
in 120 space for CS/CSS. Although modulation does alter the direction and 
length of paths, such modulation does not alter the assumed zero curvature 
of the paths and underlying vector field. 

(11) AFP does visualize the components of the "real" vector field as 
expressible in terms of functions of position in 120 space. Those functions 
are considered to consist of several terms of possibly increasing complexity. 
The first and perhaps simplest term contributes nothing to curvature. 
Hence, any approximations involving only first terms of the components of 
the vector field are necessarily approximations at zero curvature. For the 
simple approximation to be useful, it is necessary that higher order terms 
contribute relatively little to the real field. When AFP decomposes the 
120 space into up to 3,600 2-spaces, the first terms of the vector com- 
ponents are assumed to be independent of position with respect to any 
direct fire weapons other than the two associated in the 2-space. The 
effect is to disregard combined arms and synergistic influences! Combined 
arms and synergistic effects could appear in spaces of zero curvature, but 
in many respects, it seems that combined arms and syngerism would most 
naturally introduce to curvature. But here, too, AFP lacks sufficient 
theoretical and empirical evidence on which to introduce curvature into the 
zero-curvature approximation of the combat vector field. To the extent 
that the presence of different weapon types influences the allocation of 
weapons among engagements, the starting points in the two spaces are com- 
bined arms-dependent. However, it would be misleading to suggest that AFP 
provides much combined arms sensitivity. 

(12) Once AFP has decomposed the 120 space into 2-space minibattles, 
it reintroduces indirect fire to the 2-space direct fire minibattles. 
Thus, the direct fire minibattles are represented in a higher-dimensioned 
space. Nevertheless, the practical AFP viewpoint is one of 2-space direct 
fire minibattles. The minibattles are decomposed into "duels." Each duel 
involves the smallest number of weapons consistent with the force ratio. A 
10-on-lO minibattle decomposes into 10 one-on-one duels. A 15-on-lO mini- 
battle decomposes into 5 two-on-one and 5 one-on-one duels. The direct 
fire duels allocated to a 2-space minibattle are distributed over five 
range points from 250 m to 2,500 m.  (Thus, with the so-called "deep area," 
a maximum of six range points may be involved.) There is no interaction 
among weapons at different ranges. The weapons separated by 1,000 m behave 
as though there are no weapons at 500 m or 1,500 m. Weapons at the same 
range separation are then allocated to microbattles. Implicit in this 
scheme is the notion that force ratio may be important but that force mass 
is unimportant. If force mass is important, then all weapons should be 
allocated to all rr— —'-^~   --^i-  ■■-- -■-- - — - ■ 
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D-2. INPUT 

a. Of all AFP modules, the Combat Module requires the most diverse and 
voluminous input data. Many "raw" data undergo transformations before being 
read by the main program of the Combat Module. 

b. Figure D-3 presents a highly condensed schematization of the files 
and procedures involved in preparing input to the Combat Module. In Figure 
D-3, the total effort is shown as eight separate tasks. 

(1) RANGE 

(2) ENGAGE 

(3) PCAS 

(4) PKS 

(5) PREFS 

(6) ARTY 

(7) INVENTORY 

(8) SENSOR 

c. Notice that the first five tasks shown in Figure D-3 lead to the 
generation of mutually exclusive files but that tasks 6-8 all provide in- 
formation to a commonly named file, H7BASEDATA. The AFP authors chose to 
organize the description of AFP input data and their preparation in the 
context of the files shown at the right of each task in Figure D-3. Those 
descriptions are provided in the annexes to this appendix. In Figure D-3, 
the products of tasks are files given names in the generic form 
M-H7aaaaa.(a). The M is intended to signify "machine-readable" files from 
some other file with L prefixes signifying "labelled human-readable" files. 
In the following paragraphs, the "M-H7" portions of files names are omitted 
without ambiguity. Figure D-3 includes some other symbols intended to serve 
as reminders: (P) is a reminder that different data are usually required 
for different combat (p)ostures--usually because open/defilade and moving/ 
stationary status difl^ers among postures for both shooter and targets. 
(D/N) is a reminder that different data are usually required for (d)aytime 
an (n)ighttime conditions. (C/D) is a reminder that different data are 
usually required for (c)lear and (d)egraded seeing conditions. (F) is a 
reminder of dependence on the quantity of systems in a (f)orce. (A) is a 
reminder of probable dependence on the (a)rea of the world considered. 
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Figure D-3. A Task and File Oriented View of Preparation of Input to the 
AFP Firepower and Counterfirepower Module 
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d. The annexes of this appendix are arranged as follows. 

(1) Annex I treats the BASEDATA file involving Tasks 6-8. 

(2) Annex II treats the PREFerences file involving Task 5. The in- 
cluded data provide the Combat Module with information about the "preferen- 
ces for targets" that different weapons systems have been assigned by mili- 
tary planners. 

(3) Annex III treats the RNGDST file involving Task 1. The included 
data convey to the Combat Module information about the ranges at which 
weapon types are intended to engage. 

(4) Annex IV treats the PCAS file involving Task 3 and the target 
categories and crew loss factors assigned to different weapon systems. 

(5) Annex V treats the ENGAGE file involving Task 2. 

(6) Annex VI treats the PKS file involving Task 4. The included data 
provide the Combat Module with SSPKs by range for needed combinations of 
direct fire shooters and targets. 

(7) Annex VII describes several programs (preprocessors) that operate 
between the Combat Module and several of the products of the tasks identi- 
fied above. ' 

(8) Annex VIII describes many of the details of the program which 
generates expected kills per artillery round within Task 5 and is directly 
related to the Task 6 portions of Annex I. 

e. It is discouragingly easy to go astray in the preparation of input 
data. Unfortunately, the input data steps cannot be approached as mutually 
exclusive tasks. As a general rule, the overburdened analysts must keep 
all tasks and data in mind at all times--well, almost. A weapon with all 
other data but invalid sensor specification is doomed to never get off a 
first shot. Inasmuch as the default refire time is "large," a "weapon" can 
become little more than someone else's target unless it is given its correct 
refire time. It may not be obvious from Figure D-3, but both Blue and Red 
data must be provided. It should be easy to remember this requirement dur- 
ing the initial preparation of a data base. However, experience has shown 
how easy it is to forget to make two-sided changes during updates. Someone 
may decide to extend the variety of targets admissible to a given shooter 
type, insert that shooter's SSPKs against those targets, and forget to let 
those targets become "symmetric" shooters as well. The inclusion of both 
labeled and unlabeled versions of many files has made data preparation 
easier than it once was. But it would be grossly misleading to describe 
data preparation as a user-friendly process. There is even a pitfall in 
human-readableness--it is possible to update the labeled version of a file 
and forget to execute the utility program required to convert the new 
human-readable version into a new unlabeled machine version. 
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D-3. OUTPUT. The output of the AFP Combat Module falls into two broad 
categories. First, each Combat Module run produces three data elements (or 
files) usually referred to as TTLOS, ALLOC, and FALLOC. (In practice, each 
element is given a unique name identifying the force, year, combat environ- 
ment, and replication.) Those elements exist in order to transfer informa- 
tion about weapon allocations and kills by type-on-type engagement and by 
"day" to the AFP CBT/CS/CSS Merge Module for development of partial combat 
potentials. Second those same elements plus several others with detailed 
shot and range results are processed optionally within a Combat Module run 
to produce human-readable summaries of type-on-type weapon allocations and 
losses in the form of allocation and killer/victim scoreboards or much more 
highly detailed reports. All the human-readable output is available pri- 
marily for diagnostic review. Routine production of all the reports is 
impractical; a full set for 10 replications of each of 16 combat environ- 
ments would require over 100 boxes of computer paper! A (26) full set of 
TTLOS, ALLOC, and FALLOC data consists of 480 uniquely named elements; in 
the interest of other computer users and the site files manager, these 
elements are retained no longer than absolutely necessary. 

a. Notes on ALLOC, FALLOC, and TTLOS Files 

(1) File Name: ALLOC Unit Number: 3 (1U9) 

(a) Type of File: direct, formatted 

(b) Description: This file contains the numbers of weapons allo- 
cated to each type-versus-type conflict at the start of each day. Under 
some circumstances, the Combat Module may not write some records to the 
file, which will cause I/O errors when another program attempts to read 
those records. An error of this type can be intercepted by use of the ERR= 
clause in the READ statement, and one can confirm that it was due to an 
attempt to read a dummy record by testing that IOC() is equal to 1053. In 
such a case, processing should proceed as if all the data in the record 
were zero. 

(c) Pointer Calculation: pointer = repsx + (daysx-1) * ireps, 
where repsx = the combat module internal replication number (1) 

daysx = the day number (1-2) 
ireps = the total number of internal replications (1) 

(d) Written by: OUTPT in Main Program of the Combat Module 

(e) Read by: ALLOCN, GETLOS in postprocessors 
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(f) Description of Fields: 

Name   Format   Type 

FORCES  500(50016) 1 

FORCES(sidex, typel, type2) = 

(2) File Name: FALLOC 

Description 

The FORCE array, dimensioned 
(2,60,50) and written in row 

Major order (rightmost sub- 
script varies most rapidly): 
the number of weapons of weapons 
of type "typel" on side "sidex" 
allocated against weapons of type 
"type2" on the other side 

Unit Number: 4 (lUlO) 

(a) Type of File: direct, formatted 

(b) Description: This file contains the participation of weapons 
in each type-versus-type conflict at the start of each day. Under some 
circumstances, the Combat Module may not write some records to the file, 
which will cause I/O errors when another program attempts to read those 
records. An error of this type can be intercepted by use of the ERR= 
clause in the READ statement, and one can confirm that it was due to an 
attempt to read a dummy record by testing that IOC() is equal to 1053. In 
such a case, processings should proceed as if all the data in the record 
were zero. 

(c) Pointer Calculation: pointer = repsx + (daysc-1) * (typslx-1) 
* nlOl where repsx = the combat module internal replication number (1) 

daysx = the day number (1-2) 
typslx = the number of the weapon on side 1 
nlOO =1 
nlOl = 2 

(d) Written by: MAIN in Main Program of Combat Module 

(e) Read by: DPART, GETLOS in postprocessors 

(f) Description of Fields: 

Name      Format     Type   Description 

D        500(50016)   1     The array D, dimensioned 
(2,60) and written in row 
major order (rightmost 
subscript varies most 
rapidly) 

D(sidex, typs2x) = the participation of the weapon on side "sidex" in the 
conflict between weapon type "typslx" (on side 1) and weapon type 
"typs2x"(on side 2). 

D-32 



CAA-D-84-14 

(3) File Name: TTLOS Unit Number: 9(IU13) 

(a) Type of File: sequential, unformatted (binary) 

(b) Description: This file contains the number of weapons lost in 
a type-versus-type conflict due to both direct and indirect fire, subdivided 
by range band. The programs which read this file require the records in a 
different order than that in which they were originally written, so a pre- 
liminary sort is required. If a record would contain only zero losses 
(i.e., if the TTLOS array described below contains only zeros), the record 
is not written to the file, in order to conserve file space. 

(c) Written by: MAIN in Main Program of Combat Module 

(d) Read by: DIRLOS, INDLOS in postprocessors 

(e) Description of Fields: 

Description 

Combat Module internal replication 
number, normally 1 
The day in which the losses occurred 
(1-2) 
Side 1 weapon number 
Side 2 weapon number 
The TTLOS array, dimensioned (2,11,1,6) 
and written in column major order 
(leftmost subscript varies most rapidly) 

TTLOS(sidex,l,envirx,rangex) = the number of direct fire losses to side 
"sidex" in the type-versus-type conflict in environment "envirx" (always 1) 
in range band "rangex" (1-6). 

TTLOS (sidex,1 + iext,envirx, rangex) = the number of indirect fire losses 
to side "sidex" in the type-versus-type conflict in environment "envirx" 
(always 1) in range band "rangex" (1-6) due to indirect fire shooter "iext" 
(1-10). 

b. Notes on EXT, SHOTS, and TIMES Files 

(1) File Name: EXT Unit Number: 24 (IU5) 

(a) Type of File: sequential, unformatted (binary) 

Name Word Type 

RESPX 1 I 

DAYSX 2 I 

TYPSIX 
TYPS2X 
TTLOS 

3 
4 
5- ■136 

I 
I 
I 
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(b) Description: This file contains the allocations of indirect 
fire weapons to individual conflicts, and their kills. In order to conserve 
file space, records which would contain only zero allocations and kills are 
not written to the file. When the file is first written, the records are 
not in the order required by the routines which read the file, so a preli- 
minary sort is required. 

(c) Written by: MAIN in Main Program of the Combat Module 

(d) Read by:  INDALC in postprocessor 

(e) Description of Fields: 

Name 

REPSX 

Word Type 

DAYSX 2 I 
TYPSIX 3 I 
TYPS2X 4 I 
EXTN 5-604 I 

EXTK 605-1204 I 

Description 

Combat Module i 
cation 
number (always 
The day (1-2) 
Side 1 weapon n 
Side 2 weapon n 
The EXTN array, 
(2,10,1,6,5) an 
column major or 
subscript varie 
rapidly) 
The EXTK array, 
(2,10,1,6,5) wr 
column major or 
subscript varie 
rapidly) 

nternal repli- 

1) 

umber (1-60) 
umber (1-50) 
dimensioned 

d written in 
der (leftmost) 
s most 

dimensioned 
itten in 
der (leftmost 
s most 

EXTN(sidex,iex,envirx,rangex,cnfx) = the number of indirect fire weapons of 
type "iex" (1-10) allocated on side "sidex" (1-2) in environment "envirx" 
(always 1), range band "rangex" (1-6), conflict "cnfx" (1-5). 

EXTK(sidex,iex,envirx,rangex,cnfx) = the number of kills by indirect fire 
weapons of type "iex" (1-10) ON SIDE "sidex" (1-2) in environment "envirx" 
(always 1), range band "rangex" (1-6), conflict "cnfx" (1-5). 

(2) File Name: SHOTS Unit Number: 33 (IU0UT3) 

(a) Type of File: sequential, unformatted (binary) 

(b) Description: This file contains the numbers of shots fired by 
both direct and indirect fire weapons in each type-versus-type conflict, by 
range band. In order to conserve file space, records which would contain 
only zero shot counts are not written to the file. When it is initially 
written, the file is not in the order required by the routines which read 
it, so a preliminary sort is necessary. 

(c) Written by: MAIN in Main Program of the Combat Module 
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(d) Read by: DIRSHT, INDSHT in postprocessors 

(e) Description of Fields:       ! 

Name 

REPSX 

DAYSX 
TYPSIX 

TYPS2X 

ESHOTS 

weapon number (1- 

weapon number (1- 

SHOTS 

Word    Type   Description 

1 I     The Combat Module internal 
replication number (always 1) 

2 I ■   The day (1-2) 
3 I     The side 1 

60) 
4 I     The side 

60) 
5-124    I     The ESHOTS array, dimensioned 

(2,10,1,5) and written in 
column major order (leftmost 
subscript varies most rapidly) 

125-135   I     The SHOTS array, dimensioned 
(2,1,5) and written in column 
major order (leftmost subscript 
varies most rapidly) 

ESHOTS(sidex,iex,envirx,rangex) = the number of shots fired by indirect 
fire shooter number "iex" (1-10) on side "sidex" (1-2) in environment 
"envirx" (always 1) on the conflict in range band "rangex" (1-6). 

SHOTS(sidex,envirx,rangex) = the number of shots fired by the direct fire 
shooter on side "sidex" in environment "envirx" (always 1), range band 
"rangex" (1-6). 

(3) File Name: TIMES Unit Number: 32 (IU15) 

(a) Type of File: sequential, unformatted (binary) 

(b) Description: This file contains statistics on detection and 
refire times for type-versus-type conflicts. In order to conserve file 
space, records which would contain only zero statistics are not written to 
the file. When the file is first written it is not in the order required 
by the routines which read it, so a preliminary sort is necessary. 

(c) Written by: MAIN in Main Program of Combat Module 

(d) Read by:  DUELTM in postprocessors 

D-35 



CAA-D-84-14 

(e) Description of Fields: 

Name 

REPSX 

DAYSX 
TYPSIX 

TYPS2X 

NOCONF 

TMS 

Word 

1 

2 
3 

4 

5 

6-305 

Type   Description 

I 

I 
I 

I 

I 

R 

The Combat Module internal 
replication number (always 1) 
The day (1-2) 

Side 1 weapon number (1- The 
60) 
The Side 
60) 
The number 
took place 

2 weapon number (1- 

of conflicts which 
(1-5) 

The TMS array, dimensioned 
(2,1,6,5,5) and written in 
column major order (leftmost 
subscript varies most rapidly) 

'envirx" the environ- In the following, "sidex" is the shooting side (1-2), .„V,,A O„C CNV 

ment always 1), "rangex" the range band (1-6), and "cnfx" the cnflict num- 
ber (1-5): 

TMS(sidex,envirx,rangex,cnfx,l) 

TMS(sidex,envirx,rangex,cnfx,2) 
TMS(sidex,envirx,rangex,cnfx,3) 
TMS(sidex,envirx,rangex,cnfx,4) 
TMS(sidex,envirx,rangex,cnfx,5) 

the number of detections attempted by 
the shooting side 

the number of successful detections 
the total dectection time (minutes) 
the number of retires 
the total retire time (minutes) 

c. Allocation "Scoreboard." Figures D-4a and D-4b are a "cut and 
pasted" example from a full-scale allocation report or "scoreboard " The 
full-scale report fills several pages. The example shown in Figures D-4 
lacks most of the columns corresponding to Red weapon types; most of the 
CO umns have been cut out with the remaining columns pasted together  A 
full al ocation report usually corresponds to a single run of the Combat 
Module (on option, a report summing results over two or more runs may be 
produced.) A report consists of two main parts: a weapon-by-weapon sec- 
tion and a category-by-category summary section. 
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(1) The weapon-by-weapon type section (Figure D-4a) contains a 
separate row for each Blue weapon type and a separate column for each Red 
weapon type. The intersection of a row and a column includes two entries. 
An entry of "." represents a zero-value. Consider two entries symbolized 
by: 

r(i,j) the total number over 2 days of Red 
weapons of type j engaging Blue weapons 
of type i 

b(i,j) the total number over 2 days of Blue 
weapons of type i engaging Red weapons 
of type j 

Any weapons that survives the first AFP "day" may be allocated again on the 
following day. Hence, in the standard 2-day Combat Module run, there may 
be up to twice as many allocations as there are weapons. Any weapon attri- 
tion on the first day will, among other things, reduce allocations on the 
second day. 

(2) The rows and columns of the weapon-by-weapon type section of an 
allocation report are labelled. 

(a) Columns possess labels of the form: 

N(j) Rj    • 
Name(j) 

where N(j) is the quantity of Red weapon 
type j in the threat starting 
inventory 

Rj is the AFP weapon type identification 
number 

Name(j) is a short nomenclature for Red weapon 
type j 

(b) Rows of the weapon-by-weapon type section of an allocation report 
possess labels of the form: 

N(i) Bi Name(i) 

where  N(i) is the quantity of Blue weapon 
Bi is the AFP weapon type identification 

number 
Name(i) is a short nomenclature for Blue weapon 

type i 

(c) The two rightmost columns of the weapon-by-weapon type section 
are labelled "RED TOTAL DIR" and "RED TOTAL." These labels are misleading. 
The allocation report applies labels first devised for the killer/victim 
(K/V) scoreboard, where the labels make sense. The allocation report was 
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something of a killer/victim afterthought and was implemented in the most 
economical way at obvious expense in the labelling. All the Red entries 
are "." for zero. The lower members of entry pairs are the only ones that 
can be nonzero. These lower values are the total allocations of the Blue 
weapon type across the entire row. (Note that the row totals shown in Fig- 
ures D-4 may greatly exceed the sums of values to their left because many 
columns were deleted in the cut and paste construction of the figure.) 

(d) The two lowest rows of the weapon-by-weapon type section are 
labelled "BLUE TOTAL DIR" andd "BLUE TOTAL." Just as for the two rightmost 
columns, the two lowest row labels are misleading. The values shown are 
the sums of Red weapon allocations in the columns above. 

(3) The upper left corner of an allocation report contains a key to a 
special feature of the Combat Module. The feature is usually referred to 
as "super-trooping." Most weapons are represented individually within the 
Combat Module. However, some very  numerous weapons are aggregated in order 
to save computer time. Weapons so grouped are said to be super-trooped. 
In AFP practice to date, super-trooped weapons are grouped by tens. In 
Figure D-4a, the key specifies that a super-troop consists of 10 weapons. 
Eight of the Blue and five of the Red weapon types were super-trooped. 
Next, the AFP weapon type identifier numbers are given for the Blue and Red 
super-trooped weapons. Note that the entries in the main parts of an allo- 
cation report are adjusted to give the correct counts of individual 
(unsuper-trooped) weapons as appropriate. 

(4) Just below the super-troop key in an allocation report, the 
report itself is identified. In the example of Figure D-4a, the report 
represents results for the Blue force "JM84" in combat environment "09" for 
the second replication (SEED 2). 

(5) The weapon category-by-category section (Figure D-4b) of an al- 
location report is similar in format to the weapon-by-weapon type section 
described above. The category-by-category section gives subtotals by weap- 
on categories. For example, tanks of all types are lumped together as "ARM 
VEH." Weapons of all types in the deep area are included in the special 
category, "DEEP." 

d. Killer/Victim Scoreboard. Figures D-5a and D-5b are a "cut and 
pasted" example extracted from a full-scale killer/victim scoreboard re- 
port. The full-scale report fills several pages. The example shown in 
Figures D-5 lacks most of the columns corresponding to Red weapon types; 
most of the columns have been cut out of the original report, and the re- 
maining columns have simply been pasted together. A full killer/victim 
scoreboard corresponds to a single run of the Combat Module. The format of 
a killer/victim scoreboard is similar to that of an allocation report; 
indeed, both reports are printed by the same output program. However, the 
numbers of columns and rows normally is not the same in allocation and 
killer/victim reports. The allocation report includes columns and rows for 
all weapons allocated, usually all weapons included in the starting inven- 
tories. The killer/victim scoreboard includes columns and rows only if the 
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corresponding weapon types score at least one kill or suffer at least one 
loss. Any weapon whose column or row would contain all "."/s (i.e., zeros) 
is suppressed by the killer/victim scoreboard print program. A killer/victim 
scoreboard consists of two main parts: a weapon-by-weapon type section and 
a weapon category-by-category summary section. The formats of the two sec- 
tions are similar. The killer/victim scoreboard is designed to show the 
losses of each weapon type to each weapon type. Such losses are also sum- 
marized by weapon category. On option, a report summarizing results over 
two or more Combat Module runs may be produced. 

(1) The weapon-by-weapon type section (Figure D-5a) contains a sep- 
arate row for each Blue weapon type and a separate column for each Red 
weapon type. The intersection of a row and a column corresponds to engage- 
ments between two weapon types and consists of two entries. An entry of 
"." represents a zero value. The appearance of two "."/s, however, is 
ambiguous in the sense that zero losses may have occurred because the two 
weapon types engaged without loss or did not engage at all. The ambiguity 
may be removed by reference to the corresponding elements in the allocation 
report. Consider two entries symbolized by: 

r(i,j) the total number over 2 days of Red 
weapons of type j lost to Blue weapons 
of type i 

b(i,j) the total number over 2 days of Blue 
weapons of type i lost to Red weapons of 
type j 

Any individual weapon can be lost only once. Hence, total losses cannot 
exceed total inventory. In the allocation report, total allocations may 
exceed inventory because weapons that survive the first day may be allo- 
cated again (and counted again) on the second day. 

(2) The rows and columns of the weapon-by-weapon type section are 
labelled. 

(a) Columns possess labels of the form: 

N(j) rj 
Name(j) 

weapon where  N(j) is the quantity of Red 
type j in the starting inventory 

Rj is the AFP weapon type identification 
number 

Name(j) is a short nomenclature for Red weapon 
type j 
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(b) Rows possess labels of the form: 

N(i) Bi 
Name(i) 

where  N(i) is the quantity of Blue weapon 
type i in the starting inventory 

Bi is the AFP weapon type identification 
number 

Name(i) is a short nomenclature for Blue weapon 
type i 

(c) The three rightmost columns of the weapon-by-weapon type 
section are labeled "RED TOTAL DIR," "RED TOTAL AREA," and "RED TOTAL." 
The entries in these colulmns show the sums of losses of Blue weapons by 
Blue weapon type (row). Again there are two entries for each column/row 
intersection. The upper entry should always be "."; no Red weapons are 
lost to Red weapons. The column headed "RED TOTAL DIR" displays the 
numbers of each Blue weapon type (row) lost to Red direct fire weapons of 
all types. Indirect fire weapons lost to counterbattery fire are included 
in this "direct fire" column. The column headed "RED TOTAL AREA" displays 
the numbers of Blue weapons by type (row) lost to Red area fire of all 
types (i.e., to Red indirect fire weapons firing in the indirect or area 
fire role). The column headed "RED TOTAL" displays the numbers of Blue 
weapons by type lost to both direct and indirect (area) Red fires; values 
shown in this column are the sum of the values (in the same row) in the 
preceding two columns. 

(d) The three lowest rows of the weapon-by-weapon type section are 
labeled "BLUE TOTAL DIR," "BLUE TOTAL AREA," and "BLUE TOTAL." The entries 
in these rows show the sums of losses of Red weapons by Red weapon type 
(column). As usual, there are two entries for each row/column inter- 
section. The lower entry should always be "."; no Blue weapons are lost to 
Blue weapons. The row labeled "BLUE TOTAL DIR" displays the total numbers 
of Red weapons of each given type (column) lost to all Blue direct fire 
weapon types. Red indirect fire weapons lost to Blue counterbattery fire 
are included in this Blue direct fire row. The row labeled "BLUE TOTAL 
AREA" displays the numbers of Red weapons of each given type (column) lost 
to Blue area fire of all types (i.e., to Blue indirect fire weapons firing 
in the indirect or area fire role). The row labeled "BLUE TOTAL" displays 
the numbers of Red weapons by type (column) lost to the direct and indirect 
(area) Blue fires; values shown in this row should be the sum of the values 
(in the same column) in the preceding two rows. 
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(3) The upper left corner of a killer/victim scoreboard contains a 
key to a special feature of the Combat Module. This feature is usually 
referred to as "super-trooping." Most weapons are represented individually 
within the Combat Module. However, some very  numerous weapons are aggre- 
gated to save computer time. Weapons so grouped are said to be 
super-trooped. In AFP practice to date, super-trooped weapons are grouped 
by tens. In Figure D-5a, the key specifies that a super-troop consists of 
10 weapons. Eight of the Blue and five of the Red weapon types were 
super-trooped. Next the key gives the weapon type identification numbers 
of the Blue and Red super-trooped weapons. Entries in the main parts of a 
killer/victim scoreboard are always adjusted to give the correct counts of 
individual (unsuper-trooped) weapons as appropriate. 

(4) Just below the super-troop key in a killer/victim scoreboard, the 
report itself is identified. In the example in Figure D-5a, the report 
represents results for Blue force "JM84" in combat environment "09" for the 
second replication (SEED 2). 

(5) The weapon category-by-category section (Figure D-5b) of a 
killer/victim scoreboard is similar in format to the weapon-by-weapon type 
section described above. The category-by-category section gives subtotals 
by weapon categories. For example, tanks of all types on a side are lumoed 
together as "ARM VEH." 
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e. QA Report. Given that the Combat Module decomposes the full battle- 
field into as many as 60 x 60 type-on-type direct fire engagements (of 
ordinary or counterbattery versions), the casual analyst might suppose 
that any one type-on-type engagement be trivial. While it is true that any 
one type-on-type direct fire engaement is less complicated than the full 50 
X 60 set, one engagement is far from trivial. Recall that engagement is 
preceded by a preference/allocation process to determine just how many of 
each direct fire weapon type meet in the day's engagement. The weapons so 
allocated are then assigned to pure duels of one or, at most, two odds 
classes. The duels are distributed by range. The duels at one range are 
collected into a conflict. Several conflicts in succession (four has been 
the standard maximum in work to date) may be represented provided there are 
survivors of the preceding conflicts. The last conflict on a day may be 
followed by another day starting with fresh preference/allocation of the 
preceding day's survivors and continuing through another duel/conflict 
succession. A conflict may have up to 10 types of indirect fire weapons 
from each side firing on the opposing direct fire weapon types. The 
indirect fire weapons too must be allocated to the engagement from a 
weapons pool. The indirect fire weapons so allocated must be distributed 
by range of targets. And the firing of up to all 22 weapon types must be 
sequenced without unacceptable sacrifice of realism. The process is 
complicated by the treatment of detection in the case of direct fire 
weapons and by the disregard of detection by indirect fire weapons. The 
appropriate sensing data must be used for the direct fire weapons. Correct 
refire rates must be applied for different weapons. Correct SSPKs and 
fractional kills/round must be used for the direct and indirect fire weap- 
ons, respectively. Kills must be tallied. With so much to be considered, 
it is not easy for an analyst to judge the correctness of results simply by 
inspecting final weapon and division combat potentials following rollup 
over 16 combat environments. The analyst's role is made a little easier by 
an engagement quality assurance reporter (QAREP). The basic reporter dis- 
plays a useful variety of type-on-type input data and results from a single 
execution of the Combat Module. The report for a single pairing of direct 
fire types for four conflicts on each of 2 days fills four pages. Calling 
for the report on several hundred engagements in each of 16 combat environ- 
ments generates more paper than anyone can digest. Nevertheless, the 
report is probably the most powerful single tool available to the AFP 
analyst. 

(1) Figure D-6 reproduces a QAREP for a fictional example of 2 days' 
engagements between Blue type 23 and Red type 24 weapons. The following 
paragraphs describe much of the contents of Figure D-6 by way of illustrat- 
ing many of the points introduced earlier in this appendix and of delving a 
bit more deeply into some matters. 

(2) The heading of Figure D-5 identifies the direct fire weapons 
involved as Blue type 23 and Red type 24. At user option, short weapon 
nomenclatures may be included in the QAREP heading line. 

(3) The second line shows that both weapon types belong to WEAPON 
CATEGORY 5, which is usually reserved for tanks. 
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(4) NUMBER OF WEAPON TYPE displays the numbers of the two weapon 
types input in total to the Combat Module. In general, these numbers are 
larger than those allocated to this particular type-on-type engagement. 

(5) EXTERNAL LOSSES shows how many weapons of each type are to be 
regarded as "lost" prior to any engagement. Here neither side suffers any 
external losses. 

(6) NEAR/FAR RANGE shows the ranges within which the corresponding 
weapon types are to be permitted to fire. Recall the Combat Module repre- 
sents six ranges from 250 to 2,500 meters, or from 250 to 2,500 meters and 
"deep." Figure D-6 illustrates the first case. Range 1 corresponds to the 
shortest range. In the example, the Blue weapon type is permitted to fire 
at all six ranges. The Red weapon type is permitted to fire at the first 
three ranges. In this case, the Red weapon was denied the opportunity to 
fire at greater ranges because the AFP analyst had looked at the SSPK data 
and noted that Red type 24 had 0.0 PK against Blue type 24 at 1,500 meters. 
Limiting Red firing to the first three ranges saves some computing time. 

(7) REFIRE TIME specifies the mean times (in minutes) to refire. 
Refire time is assumed to be lognormally distributed with the given means 
and standard deviations equal to one-half the given means. Refire times do 
not affect first shots of the usual direct fire weapon types. However, 
"refire" times do affect the times (shot cycles) to the first shots of 
weapons in the counterbattery versions of direct fire engagements. 

(8) The section DETECTION provides input values affecting detection: 
whether there is detection at all and the times to detect. 

(a) SENSOR TYPE provides two entries per weapon type. The first 
entry is the index of the sensor type. The second entry specifies whether 
the sensing is in the optico-visual (1) or thermal (2) bands. 

(b) RESOLVABLE CYCLES gives the minimum number of resolvable cycles 
required for a detection to be successful in the sense that a target is 
considered sufficiently well identified to be fired upon. 

(c) SENSING SIZE gives the apparent sizes in meters. The sizes 
depend on weapon type and posture. In the example, all the Blue weapons 
are in the open, and all the Red weapons are in defilade. 

(d) LIGHT specifies the light level in foot candles. Values 
greater than 100.0 are reset to 100.0 within the Combat Module. 

(e) CONTRAST provides two entries per weapon type. The first entry 
is the optico-visual contrast. The second entry is the temperature differ- 
ence for thermal sensing. 
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(g) MAGNIFICATION gives the magnification (in diameters) for the 
corresponding sensors. 

(h) BRIGHTNESS specifies the sky over ground brightness ratio. 

(9) DISTRIBUTION OF INDIRECT WEAPONS applies if one or both weapons 
are mortar, artillery, or rockets used as counterbattery weapons--i.e., in 
the special version of direct fire engagement. Then the entry specifies 
the fraction of the weapon type devoted to counterbattery actions. (There 
should be no engagements in which only one weapon type is in the 
counterbattery role.) 

(10) EXPECTED FRACTIONAL DAMAGE applies if one or both weapons are 
mortar, artillery, or rockets used as counterbattery weapons. (There 
should be no engagements in which only one weapon type is in the 
counterbattery role.) Then each entry specifies the fractional damage per 
round for the one given weapon type opposing the other given weapon type. 
However, counterbattery kills in the Combat Module do not depend on these 
numbers but on the following Blue and Red PK entries. 

(11) BLUE PK specifies the single shot PK for the given Blue weapon 
type against the given opposing Red weapon type at each of the six 
identified ranges. The PKs take into account the posture of shooter and 
target:  stationary or moving, open or defilade. The same PKs are used for 
first and all subsequent shots. 

(12) RED PK specifies the single shot PK for the given Red weapon 
type against the opposing Blue weapon type at each of the six identified 
ranges. Other remarks on Blue PK apply here as well. 

(13) RANGE DISTRIBUTION specifies the intended fractional 
distribution of duels in each (if there are two) odds class. The entries 
shown are the AFP version of a "uniform" distribution. In the event of 
"tied" fractions, duels are inserted from shorter to longer ranges. Duels 
are distributed independently from each odds class. Note that fewer than 
six duels within an odds class inevitably leaves at least one range empty. 

(14) ORIGINAL PREFERENCE specifies fractional preferences from the 
shooters' points of view without regard to targets' preferences or to 
possibly yery  different numbers of weapons of each and other types. 

(15) MODIFIED PREFERENCE specifies fractional preferences after 
reconciliation of possibly different shooter and target views. The entries 
have been moved half-way toward the mean of the original preferences and 
then renormalized across weapon types. Recall that these modified 
preferences generally do not directly show the fractions of weapons that 
are to be allocated to this type-on-type engagement because the net 
fractions depend also on the total inventories of these and other weapon 
types. 
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(16) PARTICIPATION (first occurrence) specifies the fractions of 
allocated weapons to be engaged. Participation is intended to vary from 
0.0 to 1.0, but more than 100 percent participation is accepted by the 
Combat Module. Participation is intended to provide a factor for adjusting 
engagement levels in accord with any of many practical realities. For 
example, aircraft and air defense weapons may have \jery  high preferences 
for one another; but, if the speeds at which aircraft move are so great as 
to make aircraft and air defense engagements relatively infrequent and/or 
of ^ery  short duration, a participation factor less than 1.0 yields a 
reduced activity level. Or reduced participation may be considered 
necessary as a way to represent the fact that many intended engagements do 
not occur. 

(17) ENGAGEMENT DURATION is specified in minutes. The example sets 
duration to 2.01 minutes. 

(18) ENGAGEMENTS PER DAY should be "1". Fractional engagements have 
no significance. 

(19) # TIMES SURVIVOR IN CONFLICT specifies the number of conflicts 
per day. Fewer than the specified number of conflicts may occur if there 
are no survivors of early conflicts. 

(20) CREW LOSSES SUFFERED PER KILL specifies the number of the 
casualties assessed for each weapon killed of the corresponding type. 

(21) BLUE INDIRECT REFIRE TIMES lists the input-specified times 
between rounds for the Blue indirect fire weapon types by weapon type. The 
times are given in minutes. The time 6.66 minutes is a default value input 
for nonexistent weapon types. The values 0.5 and 1.0 correspond to single 
round sustained refire times of ordinary tube weapons. The 0.16 minute 
time is artificial in the sense that it leads to the expenditure of a full 
12-round load of rockets from a launcher within 2 minutes without an 
implied pod reload. The artifice is liable to some abuse by the integer 
roundup and roundoff rules used in latching indirect fire volleys to the 
direct fire shot cycles. 

(22) BLUE FRACTION FOR AREA FIRE lists the input-specified fractions 
of total indirect fire weapons by type to be devoted to indirect fire 
roles. It is intended that counterbattery and indirect fractions sum to 
1.0. However, it is possible to override this limit permitting more or 
less than the total number of weapons to be allocated. In the example, the 
fractions range from 0.5 to 1.0. 

(23) BLUE INDIRECT KILLS/RND specify the "lethalities" of indirect 
fire rounds in order by weapon type for each direct fire range band. The 
values in the example are arbitrary values input for test purposes. Recall 
that these data are in the form of fractional kills per round not SSPKs, 
whose values must not exceed 1.0. 
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(24) RED INDIRECT REFIRE TIMES, RED FRACTION FOR AREA FIRE, and RED 
INDIRECT KILLS/RND for Red all are similar to the Blue counterparts 
described in (21)-(23) above. 

(25) DAY 1 

(a) ALLOCATIONS shows the numbers of the weapons of the given types 
allocated to this type-on-type engagement on the first day. 

(b) PARTICIPATION (second occurrence) shows the numbers of weapons 
of the given types assigned to the type-on-type engagement after 
application of the participation factors given in line PARTICIPATION (first 
occurrence) above. In the example shown, because the participation factor 
is 1.0 for both weapon types, the numbers of weapons participating are 
exactly equal to the numbers of weapons allocated. 

(c) EXTERNAL LOSSES shows how many losses (if any) were assessed as 
preengagement losses in accord with input-specified factors. In the 
example. Blue and Red external loss factors were both 0.0; hence, 0.0 
weapons were charged as external losses. External losses are assessed each 
day at the input-specified fraction of allocations. 

(d) BLUE DIRECT LOSSES lists the numbers of Blue weapons of the 
given type killed by the opposing Red direct fire weapon type at each of 
the six ranges. (The numbers of weapons assigned to each range are listed 
later in the QAREP.) The losses are the totals over all conflicts on the 
first day. 

(e) RED DIRECT LOSSES lists the numbers of Red weapons or the given 
type killed by the opposing Blue direct fire weapon type at each of the six 
ranges. (The numbers of weapons assigned to each range are listed later in 
the QAREP.) The losses are the totals over all conflicts on the first day. 

(f) BLUE DIRECT SHOTS records the number of shots (or bursts) fired 
by Blue direct fire weapons of the given type at each range. The entries 
are the totals over all conflicts between these two types on the first day. 

(g) RED DIRECT SHOTS records the number of shots (or bursts) fired 
by Red direct fire weapons of the given type at each range. The entries 
are the totals over all conflicts between these two types on the first day. 

(h) BLUE INDIRECT LOSSES tabulates the losses suffered by the Blue 
direct fire weapon type to each of 10 (columns) Red indirect fire weapon 
types (usually fewer than 10 types are active) by range (rows). Ranges 
with no associated losses are suppressed. Totals by range and by indirect 
fire weapon type are included. The results are totals over all conflicts 
on the first day. Clearly, a loss recorded in a column implies that the 
corresponding Red indirect fire weapon type must be assigned to the 
engagement. However, the absence of a loss in a column implies nothing; 
the corresponding indirect fire weapon type may or may not have been 
assigned. Fortunately, other tables in QAREP identify exactly how many 
weapons and rounds are involved in the losses shown. 
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(i) RED INDIRECT LOSSES tabulates Red indirect fire weapon losses 
in a fashion just like that described for BLUE INDIRECT LOSSES in (h) 
above. 

(j) BLUE INDIRECT SHOTS tabulates the rounds fired by Blue indirect 
fire weapons against the corresponding Red direct fire weapon type. The 
rounds are recorded for each of 10 (columns) Blue weapon types and by range 
(rows). Total rounds by range and firing weapon type are included. The 
results are totals over all conflicts on the first day. The rounds fired 
are usually fractions of the totals that could be fired by the given 
numbers of tubes at the given rates and in the times available. The 
smaller numbers of rounds fired reflect adjustment for the fact that 
usually only a fraction of the targets of the given type are committed to 
the engagement displayed. 

(k) RED EXPECTED INDIRECT LOSSES tabulates the products of Blue 
indirect rounds fired (from the table above) and the expected "fractional 
kills per round" (separately reported below). The expected losses are 
totals over all conflicts on the first day. Indirect fire rounds may 
"strike" already killed targets. No credit is given for overkill. In 
general, expected indirect kills may exceed the number of available 
targets. 

(1) RED INDIRECT SHOTS and BLUE EXPECTED INDIRECT LOSSES present 
counterpart information to that just described for BLUE INDIRECT SHOTS and 
RED EXPECTED INDIRECT LOSSES above. Again, the tables cover all conflicts 
on the first day. 

(m) CONFLICT 1 begins a section of tables providing more detailed 
information about the activities of the first conflict on the first day. 

1.    The first table under CONFLICT 1 provides information about 
the direct fire duels by range (rows). The two columns headed DUELS show 
how many duels at the corresponding odds classes (1:1 and 2:1 ratios) were 
allocated to the first conflict on the first day. At 250 m it should be 
clear that 22 duels at 1:1 and one duel at 2:1 translates to a total of 24 
Blue and 23 Red direct fire weapons. From the duels/odds data, it is 
always possible to determine how many weapons are involved. The columns 
headed DETECTIONS show ATTEMPTed detections, SUCCESSful detections, and 
AVeraGe TiMes to detect. The number of successes should not exceed the 
number of weapons. However, because not all attempts are successful, the 
number of attempts may exceed the number of weapons. The Combat Module 
notes when a detection failure is the result of too few resolvable cycles; 
additional attempts are not made inasmuch as the same (insufficient) number 
of resolvable cycles would be recur. The last column in the table (UP 
BOUND ON SHOTS) list the number of shot cycles at each range. In the 
example, 24 shot cycles are permitted at each range. Recall that the 
number of shot cycles depends on both direct refire times and the odds 
classes. Because the Combat Module includes a "shoot back" feature, 
weapons may, outside the normal detection process, return fire after 
receiving an input-specified number of rounds from otherwise "undetected" 
opponents. 
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2. BLUE INDIRECT SHOOTERS lists the numbers of Blue indirect fire 
weapons by type and in total (columns) assigned to each range and in total 
(rows) for the first conflict on the first day. All indirect firers are 
considered assigned, even though less than all targets of the given type 
may be committed to the currently displayed engagement. (Counterbattery 
firers of the same weapon type are not considered "indirect firers" in the 
special AFP sense.) Adjustment for target numbers is made to the rounds 
fired--not to the tubes considered to be firing. 

3. RED INDIRECT SHOOTERS lists counterpart information for Red 
similar to that for Blue described in the immediately preceding paragraph. 

(n) CONFLICT 2 begins a set of three tables for the second conflict 
on the first day. The tables are similar to those for CONFLICT 1 and sub- 
sequent conflicts 3 and 4. However, the values in the tables may differ 
markedly from those of the preceding and later conflicts. Because of 
attrition in conflict 1, conflict 2 generally begins with fewer direct fire 
weapons. Different numbers of direct fire weapons will usually force a 
change in the odds classes of duels. Differences in odds classes in turn 
may change the number of shot cycles relative to the first conflict. 
Furthermore, even though all indirect firers survive the entire day intact, 
the indirect fire weapons are assigned to the conflicts only in proportion 
to r/R, where r is the number of targets at the beginning of a conflict and 
R is the number at the beginning of the day. Throughout a day the R-value 
remains fixed. However, the r-value is diminished by the kills in preced- 
ing conflicts. In the example, r/R is smaller for the second conflict than 
for the first one on the first day. 

(o) CONFLICT 3 includes tables similar to those described above for 
conflicts 1 and 2. However, because no direct fire weapons survived con- 
flicts 1 and 2 at ranges 250 through 1,000 meters, those ranges are 
"vacant" in conflict 3. 

(p) CONFLICT 4 includes tables similar to those described above. 
As in conflict 3, the shorter range bands are vacant as the result of total 
attrition at those ranges in the first two conflicts. 

(q) REDrBLUE EXCHANGE RATIO presents the net exchange ratios for 
the first day's conflicts. 

(26) DAY 2 provides information about the second day's conflicts 
between the same two direct fire weapon types. The formats are the same as 
for DAY 1. The Combat Module, between the first and second days, performs 
the important step of pooling survivors of direct fire engagements of all 
types and repeating the allocation of direct and indirect fire weapons to 
engagements using the new availabilities. Strongly divergent attrition 
patterns on the first day may lead to vastly different weapons assignments 
on the second day, even though the preference factors remain the same on 
all days. The reason for the differences in allocations is that net allo- 
cations depend not only on the preferences but also on the inventories; it 
is the inventories that may have changed greatly from one day to the next. 
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The indirect firers are not attrited during a day, but the counterbattery 
weapons generally are attrited. Between days, the indirect and 
counterbattery weapons of a type are pooled before applying the original 
counterbattery and area fire fractions again. Hence, the numbers of 
indirect fire weapons allocated to indirect and counterbattery roles may 
both change. 

D-4. RUNSTREAM. This paragraph describes the SSG program which generates 
runstreams to execute the preprocessors PREFGEN, RNGDSTGEN, PKSGEN, and 
PROJGEN, the Combat Module MAIN, and the postprocessors QA Report, 
Killer/Victim Scoreboard, Allocation Report, and CXPS Module. A runstream 
will be generated for each environment selected. Multiple executions of 
the preprocessor, MAIN module, and postprocessors will be in the runstream 
if different random number seeds are requested. Familiarity with the 
UNIVAC Symstream language and SSG processor is assumed. 

a. INTENT. SSG generation of runstreams is intended to simplify 
changes to element names and parameters which are needed when creating 
runstreams. Execution of the AFP Combat Module requires 11 different input 
files, 5 output files which are saved, and several parameters per program. 
During production runs, there are 16 runstreams, each with 10 repetitions. 
Chances of missing an element name or parameter are great. A generator 
minimizes naming errors and would eliminate keying errors. 

b. SSG Section. The SSG statements are the parameters for the SSG 
skeleton. Their order is not important, because the first variable on the 
line is a keyword. Figure D-7 is an example of the SSG statements 
required. Explanations of each SGS follow. 

(1) RUNID - user ID on gRUN statement. 

(2) USERIO - user ID for permanent files which will be created during 
run. 

(3) PFILES - permanent files where absolute programs are stored. 

(4) FORCE - four-character force code for permanent file names and 
report titles. 

(5) FORCEICH - one-character force code for permanent file names and 
version names. 

(6) ENV - all possible environments; this SGS does not change. 

. (7) ENVFIRST - first environment for which a runstream should be 
generated. 

(8) ENVLAST - last environment for which a runstream should be 
generated; runstreams will be generated for the range of first through last 
environments. 
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1 SGS 
Z RUMD   3C 
3 UrEPID   H7 
4 PFILES   ^HTAi^P    *9faF'~ 
5 FCRCE   HV8C 
5 FTRCEICH    H 
7 Ef.'V   0 1   rZ   03   '^4   G5   Hb   Q7   08   09    10    11    12    13   14    1 "^    16 
a EKVFIPST    1 
o E^.'VLA5T   3 

10 SUPP    Cl   D6    11    C!»    Cl    06    11    0'+   01    0^   11   0't   HI    0^    11    QM 
11 PNAMES   PAPD   STA^'Tr    ^AOE    bAPD   RAPD    STATIC   PAOE    BAPn    • 
12 KAPD   STATIC   TADE    BAPO   RAPD    STATIC   PACE    35^0 
13 L"!'6HT   D   D   D   D   r    K'   N   N   D   D   D   0   N   N   N   N 
m Bnv    !   1   1    3   1   t    1    -!■   1    1    1   3   1    1    1   3 
15 Rr-iv31413'i!31t»13iui 
16 ALPHA    flSCDEFGHIJKLMNOP 
17 N^EPS    1 
13 KVCOPIE^    3 
19 BASE    *H7BASEDAT8 
20 PKS   H7PKS 
21 RN6DST *H7RNGDST- 
22 PFEF *H7PREF 
23 CSCSS *H7CSCSS 
2^ EfCAGF =*H7EN'GA6E PA^D 
25 P^AS :^H7PCAS H 
26 CVALS   «H7GL0eAL   CVALS 
27 FPACTS   *H7GL0PAl    FR'CTS 
28 GTNSTYl TTTFTTTFTTTFTTTF 
2? GCNSTY? FFFTFFFTFFFTFFFT 
3j TYPLIM      1       6..      f       b" 
31 Sl'PERTRP    'MO   8   5*' 
32 SUPERB    "1    2    3   i|    5    6   42    4i»'» 
3 3 SUPERP   " 1   2   3   4 2   «♦««• • 
5^* CAREP 
35 CfiPKS   0 
35 RPTPSl    "    lZ3«'56789n'' 
37 RPTPSl    "    11    12   13    It   !■=;    16   17    18    19    ?0    " 
3n RHTRSl    '•    21    22   27    2^   25   26   27   28   29    3j    '' 
39 PFTPSl    "    3!    32    33   "^'4   35    36    37    38    39    4o    •* 
4 , P'^Ti'S'?    '•    41    »+2    4"^    ait   ^4 5    U6   4^   48    4°    "^0    *' 
41 RPTPSl '• 51 52 ^^3 ''t 55 56 5"^ 58 59 6u »' 
42 RPTPS7 " 1 2 3 4 5 6 7 8 9 10 •• 
43 RPTPS2    •»    11    12    13    14   15    16    I"'    18    19    20    " 
44 prTPS2    ••    21    22   27    ''4   25   2b   27   28    29    "-2    " 
45 PPTPS2    '•    31    32    T7    ""4   35    36    37    38    39    4_. 
46 FFTPS2    "    41    42    43    ti4   45    46    47    48    40    cj 
47 RPTPS? »• 51 52 53 "^ 4 5"^ 56 57 5P. 59 6J 
4 ? A :R 1        "1 4 1" 
4 9 A It? 2       "1 41       '• 
5 C 0 .'T P D    • '    SO" 
5 1 C K T H T-    »•       r » » 
52 CJVISlllillll22222222 
53 CJDAY111122221iil222   2 
54 ." JPOS    123412341234    1234 
55 IFFOR    "       2DD1** 
56 IPFOR    ••       lOuC" 
5 7 I COP BO    ••       !•« 
5 9 TVALO^i   TRUE 
5 9 <1^GF 

« 

Figure D-7. SGS Statements Example 
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(9) SUPP - environment-related suffix for CSCSS elements; four CSCSS 
elements are created to correspond to the four postures; all RAPD 
environments will use 01; STATIC environments use 06; RADE environments use 
11; BAPD environments use 04. 

(10) PNAMES - postures for all 16 environments; this SGS does not 
change. 

(11) LIGHT - day/night conditions for each of 16 environments. 

(12) BDIV - Blue force ratio for all 16 environments; Blue inventory 
is for one division, if the force to be played is larger, the force ratio 
is a multiplier. 

(13) RDIV - Red force ratio for all 16 environments. 

(14) ALPHA - 5th character of run ID. 

(15) NREPS - random number seeds for replications; each runstream 
created will use all seeds listed here. 

(16) BASE - basedata file; element names using FORCE and ENV SGS 
statements will be generated. 

(17) PKS - SSPK file; element names using PNAMES, LIGHT, and FORCEICH 
SGS statements will be generated. 

(18) RNGDST - range distribution file; element names using PNAMES and 
FORCEICH SGS statements will be generated. 

(19) PREF - preference file; element names use PNAMES, FORCEICH. 

(20) CSCSS - CSCSS file; element names use FORCE, SUPP. 

(21) ENGAGE - engagement file and element name; element name does not 
change by environment or posture. 

(22) PCAS - PCAS file and element name; element name does not change 
by environment or posture. 

(23) CVALS - file and element name of CVALS input to CXPS Module. 

(24) FRACTS - file and element name of FRACTS input to CXPS Module. 

(25) GDNSTYl - density reductions Side 1 for all 16 environments; 
T = reduction occurs, F = no reduction. 

(26) GSNSTY2 - density reduction Side 2 for all 16 environments. 

(27) TYPLIM - types entering combat. 

(a) Lower and upper limit Side 1 types. 
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(b) Lower and upper limit Side 2 types. 

(28) SUPERTRP - super-troop parameter for allocation reports; enclose 
in quotes 

(a) Super-troop multiplication factor 

(b) Total number of Blue super-troops 

(c) Total number of Red super-troops. 

(29) SUPERB - AFP number of Blue super-troop items; enclose in 
quotes. 

(30) SUPERR - AFP number of Red super-troop items; enclose in quotes. 

(31) QAREP - this SGS is for the QA report; if removed or misspelled 
no report will be generated. 

(32) QAPKS - SSPK print parameters for QA report; 0 = suppress 
SSPK values in report; 1 = print SSPK values which makes QA report SECRET 
classification. 

(33) RPTPSl - AFP number(s) of Blue type(s) to be shown in QA 
report; this SGS may be repeated to accommodate all AFP numbers needed; 
enclose in quotes. 

(34) RPTPS2 - AFP number(s) of Red type(s) to be shown in QA report; 
this SGS may be repeated; enclose in quotes. 

(35) AIRl - Side 1 aircraft types; enclose in quotes. 

(36) AIR 2 - Side 2 aircraft types; enclose in quotes. 

(37) OJTPD - A year symbol to appear in output records. 

(38) OKTHTR - A theater symbol to appear in output records. 

(39) OJVIS - Symbols corresponding to clear (1) and degraded (2) 
visibility for the AFP standard 16 combat environments. A symbol appears 
in output records and may appear in the input CS/CSS moduli records. 

(40) OJDAY - Symbols corresponding to daytime (1) and nighttime (2) 
for the AFP standard 16 combat environments. A symbol appears in output 
records and may appear in the input CS/CSS moduli records. 

(41) OJPOS - Symbols corresponding to RAPD (1), STATIC (2), RADE (3), 
and BAPD (4) postures for the AFP standard 16 combat environments. A 
symbol appears in output records and may appear in input CS/CSS moduli 
records. 
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(42) IBFOR - Specifies a four- to six-digit division identifier to be 
included in output records. A TPSN is a logical choice for division 
identifier. 

(43) IRFOR - Specifies a four- to six-digit threat identifier to be 
included in output records. 

(44) ICOMBO - A case symbol appearing in CS/CSS moduli input and 
partial combat potential output records. 

(45) TVALON - Controls the weighting of the first four components of 
combat potential. TRUE = apply target value weights. FALSE = apply 
weights of 1.0. 

c. SKEL Section. The SSG Skeleton is a program which will generate ECL 
statements using the SGS parameters and internal looping directives. The 
skeleton shown in Figure D-8 will generate a standard AFP runstream which 
can be modified for special cases or conditions. Or, the skeleton itself 
can be modified to generate a special case. Points of interest about the 
skeleton include the following: 

(1) The skeleton creates additional SGS statements which are used 
during runstream generation. These new SGS statements are element names 
which change by environment name and/or posture. 

(a) COMBAT - environment for which this runstream is being 
generated; skeleton will loop from ENVFIRST through ENVLAST. 

(b) PREFIX - USERID and FORCE are prefixed to permanent file names. 

(c) CXPS - environment part of element name to which CXPS output is 
saved; name also uses NREP. 

(d) CSELT - FORCE and SUPP used to create CSCSS element name. 

(e) BASELT - FORCE and ENV used to create BASEDATA element name. 

(f) PKSELT - PNAMES and LIGHT used to create PKS element name with 
version FORCEICH. 

(g) RNGELT - PNAMES used to create range distribution element name 
with version FORCEICH; name has format PNAME - DEEP/FORCEICH. 

(h) PRFELT - PNAMES used to create preference element name with 
version FORCEICH. 

(i) INVNTR - file name where inventory elements are kept; FORCE 
used to create inventory element name with version PNAMES: if inventory 
does not change by posture, remove version from generated runstream or 
change skeleton. 
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1 
2 
3 
^ 
5 
6 
7 
e 
9 

10 
XI 
12 
13 
14 
15 
16 
17 
13 
19 
2D 
21 
22 
23 
2'» 
25 
26 
27 
28 
29 
3a 
31 
32 
33 
3'* 
35 
36 
37 
38 
39 
•♦O 
«»i 
<»2 
13 
'^4 
H5 
16 
U7 
la 
<»9 
50 
51 
52 
53 
SI 
55 
56 
57 
58 
59 
6a 
61 
62 
63 
61 
65 
66 
67 
68 
69 
70 
71 
72 
73 
71 
75 
76 

SKEL 
*INCR 
*CREA 
*CREA 
*CREA 
♦ rSEA 
♦ CREA 
*CREA 
*CREA 
*CREA 
*CREA 
*CREA 
«CREA 
*rREA 
♦ CREA 
*f»RKP 
«EDIT 
«RUN« 
SECRE 
«OUAL 
«ASG, 
SASG, 
*INCR 
*TNCR 
SASG, 
*U0OP 
*L0OP 
«HOG, 
«PRT, 
n . 
«AS6, 
II COPY 
»COPY 
(fCO^Y 
SCOPY 
HCOPY 
8C0PY 
SCOPY 
oroPY 
9 COPY 
UCOPY 
acoPY 
♦ INCR 
*INCR 
"FREE 
♦ LOOP 
«LOOP 
*IF C 
SASG, 
DASG, 
tIASG, 
SASG, 
«ASG, 
»ASG, 
DASG, 
tlASG, 
««SG, 
»ASG, 
« . 
«AS6, 
dASG, 
0 AS6, 
»&SG, 
a ASG. 
8ASG, 
♦ SET 
t>    . 
V    . 
0    . 
0  . 
0A$G, 
SASG, 
SED C 
SPRT, 
0FREE 
SASG, 

EMENT   IE   F"? 
TE SGS 
TE SGS 
TE SGS 
TE SGS 
TE SGS 
TE SGS 
TE SGS 
TE SGS 
TE   SGS 

CD" 
PR'- 
CXP 
CSE 
BA5 
^K? 
RNB 
PRF 
INV 
NOT 
ND^ 
DNS 
DNS 

T.K   H7RUNS. 
ON 

/TPR   OCCRU« 
T,60C,6300 
UNCLASSlFf 

A   H7AFPFIL- 
A   H7RUNS/A*" 
EMENT   L   TO 
EMENT   M   TO 
A   CPFILES,l 

TE SGS 
TE SGS 
TE SGS 
TE SGS 

Of ^ENV 
BAT CEN 
FIX CUS 
S CFNV, 
UT TFOR 
ELT CFO 
ELT CPN 
ELT CPN 
ELT CPN 
NTR H7A 
VI CBOI 
V2 TRPI 
TYl CGO 
TY2 CGD 
GOCFORC 

fFIRST.l.l, 
iw,i,ie,n 
iERID,1,1,1 

1     Tc-     I n ,l,IE,i7 
!CE,l,l,i3E 
|RCE,1,1,13 
IAMES,1,IE, 
'AMES,!,IE, 
AMES,1,IE, 
FPFILES   IN 
v,i,iE,i:i 
V,1,IE,0 
iNSTYl,l,IE 
INSTY2,1,IE 
:E,I,I,I3EC 

ID,l,l,13rALPHA,1 
.   KNOX    I703>   17 

pr 
S/AFP/AFP. 
P/AFP. 
CPFTLES3 
CPFTLES,13 
.H,I3. 

13   TO   CENVLAST,1,1,13 

3CF0PCE,1,1,n 

CSUPP, 
ECENV, 
13-CLI 
13-DEE 
13/CFO 
VCFORC 

,13 
,13 
COMBAT 

.IE,13 
6-1923 

I.TE,13 
1,IE.13 
GHT,1,IE,13/C FORCEICH,1,1,13 
P/rF0RrElCH,l,I,13 
RCE1CH,1,1,13 
E,1,1,13 

,1,1,13NCNREPS,1,1,13 

rNPEPS,l,l,13,E1899P2277D,C 

S *♦«♦ CFO" 
S H7RUNS.G? 
SAVE THE P' 
T ABS-FILE. 
,AC ♦H7AFP. 
,AC «H7AFP. 
,AC *H7AFP. 
,AC «H7AFP. 
,AC «H7AFP. 
,AC ♦gSAFP. 
.AC «98AFP. 
,AC «98AFF. 
,AC ♦H7AFP, 
,AC ♦H7AFP. 
,AC «H7AFP. 
EHENT L TO 
E^•ENT >< TO 
CPFILES,L, 

CE,l,l,13 EN 
CFOPCE,1,1,1 
OGRAMS ,///iaaoo 
870PKSGEN,AB 
87DPR0JGEN,A 
B7a''REFGEN,A 
870PNGOSTGEN 
37DMAIN,A8S- 
P70PENKV,ABS 
e70FENAL,ABS 
87ar'RTKV,ABS 
870rxPS,ABS-l 
87DPEP0RT,AB 
PAU5E,ABS-FI 
CPFTLES3 
CPFTLES,13 
M,13. 

V   CCOMBAT,! 
3ECC0MBAT,1 

,1,13   SEEDS   CNREPS,13   **** 
,l,13NrNREPS,l,l,l3 

S-FILE.870PKSGEN 
BS-FILE.a70PR0JGEN 
BS-FILE.87QPREFGEN 
,ABS-FILE.a7aPNG0ST6EN 
FILE.870MAIN 
-FILE .87DGENKV 
-FTLE.87aG£NAL 
-FlLE.870''rtTKV 
FILE.STOCXPS 
S-FILE.87nREP0RT 
LE .PAUSE 

C0MBAT3 
T   2C.,///1'-np 

21 .,///13D0 
22.,///1"D0 
23.,///10CD 
21.,///5''D0 
25-.,///1TP 
26.,///15DC 
3.,///23rn 
1 .,///2"00 
7.,///2:?Dn 

UNIT   35    I<:    USFO   FOR   TEMPOPARY   STORAGE 
T   35.,///2riaO 

31.,///2'^0DO 
9.,///5''0 
31.,///7rOD 
32.,///7300n 
33.,///-'00D 

To    1 
IVPUT FILES 

LOCATE   THE   ELEMENTS   FOR   ENVIPONMEN 

A   CBASE, 1,1 ,13. .   BASEDATA   FI 
T   15. 
BASE,l,l,i3.rBASELT,l,l,13,15. 
S   rBASE,l,l,13.CaASELT,l,l,13 

CEASE,1,1,13. 
A   CPKS.l ,1,13/XXX/XXX. .    PKS 

T   DEPENDENT   FILES 

LE 

Figure D-8. SSG Skeleton 
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77 «ASG,T   10. ,      ,   .„ 
73 «ED   CPKS,1,1,13.CPKSELT,1,1,1],10. 

80 IIASG^'^CRNGOST:!^*,!]. .   RANGE   DISTRIBUTION 
81 SASG-T   11. ,   ,    ,    .,   ,, 
32 «ED   CRNGDST,l,l,ir.rRN6ELT,l,l,13,ll. 
83 «FREE   CRNGDST .Itlii:}. ^   „^   ^,.^ 
a* tASG.A   CPI?EF,1,1,I3. .   PPEFEBENCE   FILE 
85 »ASG,T   12. 
86 «ED   CpREF,lil,13.rPPFELT,l,lf13,12. 
87 HFREE   CPREF,1,1,1T. 
38 ttASG,A   tCSCSStl,1,17. 
89 irAS6,T   l"*.   
90 «ED   CCSCSS,l,l,T:3.CrsELT,I,l,lD,lt. 
91 «FREE   CCSCSS,1,T ,13 ^..^ .^r-r^.-r   CT.T 
92 tiSCfi   CEN8AGE,T,1,I3. .   ENGAGEMENT   FILE 
93 «ASG,T   13. ,      , 
9H »ED   CENGAGE,l,l,13.rENGA6E,l,2,13,13. 
95 »FREE   CENGAGE,l,l,i:r. arr,e«».vri    ^.e.,«. TV   CTI r 
96 SASG,A   CPCAS,l,t,13. •   PERSONNEL   CASUALTY   FILE 
97 »ASG,T   16. 
98 «E0   CpCAS,l,l,13.CPrAS,l,2,13,16. 

100 5ASG%'^CUs|piDillui3KVCFORCE,l,l,13/XXX/XXX. .   KV   FILE 
101 9ERS    20. 
102 HERS   21. 
103 »ERS   25. 
104 «FHS   26. 
105 «XQT   ABS-FILE.a70PRFF5EN 
106 111111 
107 SXQT   ABS-F1LE.87DRNGDSTGEM 
108 111111 
109 «XaT    ABS-FILE.8TPK'^GEM 
110 111111 
111 »XQT    ABS-FILE.87nPR0JGEM 
112 111111 
113 «TNCREMEMT   IR   T3   CNPEPS,13 
ll"* *CHEATE   SGS:   RE'S   CNREPS , I ,IR , 13 
115 *SET   R   TO   CREPS,1,1,13 
116 «ERS    22. 
117 «ERS   23. 
118 «ERS   2H, 
119 9ERS      3. 
120 #ERS      <». 
121 8ERS      9. 
122 «ERS    31.. 
123 SERS    32. 
j 2*4 ft PR S    3*1 
125 «XQT   ABS-FILE.870VArN 
126 111111 
127 C*R3 
128 CCNSTY1,1,E,13  rCN5TY2,1,E,13 
129 CTYPLIM.l.l.n rTYPLIH, 1,2,13   C TYPLTH , 1 ,3 , 1 3 CT YPLIM, 1, "» , 1 3 
130 dASG.T S0RT33.,///in00 
131 »SORT,ES 
132 V0LUME:SMALL 
133 KrYW = 3,35,36,B,« :<»,75,36,B,A:2,35,36,B, A:1,35,36,B,A 
13'» FILEIN333. 
135 FILE0UT=S0RT33. 
136 «EOF 
137 8USE    33.,SORT33. 
138 sAsn,T S6RT9. ,/r/iara 
139 «S0RT,ES 
mo VOLUME=SHALL 
l^l KEYW=3,35 ,36,B,a:«»,35,36,B,A:2,35,36,B,S:l,35,36,B,A 
l'»2 FTLEIN=9. 
mS FILE0UTrS0RT9. 
mn 8E0F 
lilS «USE   9.,S0RT9. 
146 SASG.T   S0RT24..^//iroO 
1U7 flSORT,ES 
ma VOLUME = SMALL 
149 KEYW = 3,35,36,B,» r<» ,^5»36 ,8 ,A :2,3 5 ,36 ,B, A: 1 , 35 ,36 ,8, A 
150 FILEIN321. 
151 FILE0UT=S0RT2'». 
152 «EOF 
153 nUSE 2'».,S0RT24. 

Figure D-8. SSG Skeleton 
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15<» #ASG,T   S0RT32.,///ir00 
X55 «SORT,ES 
156 VCLUME-SKALL 
157 KFYW=3,35,36,B,8 :<»,-'5,36tB,A:2,35,36,B, A:1,J5,36,B,A 
153 FILEIN332. 
159 FILE0UT=S0RT32. 
160 tfEOF 
161 nvSE   32.,S0RT32. 
162 9    .      SAVE   DIRECT    ACCESS   FILES   ALLOC,   FALLOC,    ANP   TTLOS   IN   ELEMENTS 
163 »ASG,A   CPREFIX,!,1,T3/XXX/XXX. 
164 »   .   C0PY,1   3.,C°PFFTX,lfl.l3.ACCOMBAT,l,E,i3Rr*Pl 
165 9   .   COPY;I   <l.,C«>PEFTX,l,l,l3.FCC0f«BAT,l,£,i:iRr*R3 
166 »   .   COPY,I   9.,C''REF?X,1,1,13.TCC0MBAT,1 ,E,13RC*R3 
167 *IF   CQAPEP3 
168 tfOELETE.C   CPREF'^ X ,1 ,1 ,1 3RCC0MB AT , 1 ,E r 13RC*R 3/XXX/XXX . 
169 »XQT    ASS-FILE .P«USE 
170 «CAT,P   CPREFIX,!,1,I3RCC0MBAT,1,E,13RC*R3/XXX/XXX.,F///20aaO 
171 SASG,A   CPREFIX,!,1,1DPCC0MBAT,I.E.13RC*R3/XXX/XXX. 
172 HKEEP CPREFIX,1,1,11RCC0MBAT,1,E,13RC*R3. 
173 «ERKPT   PRINT5/CRREFTX,1,1,1]RCC0MBAT,1,E,13RC*R3 
17H «XQT   ABS-FILE.870REP0RT 
175 CCAPKS,1,1,13 
176 111111 
177 *INCREMENT K TO CRPTPSIJ 
178 *INCREMENT L TO CRPTPS1,K] 
179 CRPTPS1,K,L,13 
leo »LOOP 
181 *LOOP 
182 9999 
183 ^INCREMENT K TO CRP"^PS23 
IS"* ^INCREMENT L TO rRP''PS2,K3 
185 CPPTPS2,K,L,1D 
186 *L0OP 
187 "(LOOP 
133 9099 
189 8E0F 
190 »BRKPT   PRINTS 
191 »   .   SYM,U   CPREF'^X,1,1,13RCC0HBAT, 1,E,13RC«R3. 
192 *END 
193 «DELETE,C   CPREFTX,1,1,1lOtCOHBAT,1,E,I3RC*R3/yxX/XXX. 
19'* 8XQT   ABS-FILE .PtUSE 
195 »CAT,p   CPREFIX,I,1,!3DCC0MBAT,1,E,13RC*R3/XXX/XXX.,F///20000 
196 «ASG,A   CPREFIX,?,1,!3DCC0HBAT,1,E,13RC*R3/XXX/XXX. 
197 9KEEP   CPREFIX,!,! ,nDCC0MBAT,l,E,I3RC*R ]. 
198 UPRKPT   PRINTS/CFEFTX,!, 1,13DCC0MBAT,1,E,13RC*R3 
199 SXQT   ABS-FILE .8706E»'KV 
200 «XQT    A8S-FILE.870PRTKV 
201 KV SCOREBOARD FOR CFORCE,I,1,13  ENV CCOMBAT,1,E , 13   SEED C*R3 
202 CSUPERTRP,1,1,13 
203 CSUPERB,1,1,13 
204 CSUPERR,1,1,13 
205 »AOD,E CINVNTR,I,1,13.CINVNTR,1,2,13 
206 «ADD,E 7. 
207 «ED 7.,CUSERID,I,I,I3KVrFORCE,l,l,13.FCCOMBAT,l,E,i3RC*R3 
208 9   .   COPY KV FILE FOP KW ROLLUP 
209 «ASG,T 7.    . "FOLLOWING PROGRAM WRITES TO UNIT "^ 
210 ftXQT   ABS-FILE.STOGENAL 
211 »   .    PRINT   THE   ALLOCATION   REPORT 
212 9XQT   ABS-FILE.STTPRIKV 
213 ALLOCATION   fiZPO^T   FOR   C FORCE , I , 1 , 1 3   ENV   CCOMB AT , 1 ,£ , 1 3   SEED   C*R3 
21U CSUPERTRP,1,1,1? 
215 CtUPEPB,l,l,13 
216 CSUPEPR,1 ,1,1:1 
217 «AOD,E   CINVNTR,I ,1,I3.CINVNTR,1,2,13 
218 OAOD.E   7. 
219 *IF   CCXPS3 
220 *IF   NOT   CCOMBAT'' 
221 SASG.T   7.,///2n3D 
222 «ASG,A   CBASE,1,1 ,13. .   BASEDATA   FILE 
223 »ASG,T   15. 
22'» «ED   CBASE,l,i,ll.CBASELT,l,l,13,15. 
225 9FREE   CBASE , 1 ,1,13. 
226 »aSG,A   CCSCSS.l,1,17. 
227 SASG.T   m. 
223 «ED   CCSCSS.l,1,1 3.Ci-SELT,1,1,13,1«». 
229 tFREE   CCSCSS,1,»,13 
230 «ASG,A   CPCAS, 1,1 ,13. .    PERSONNEL   CASUALTY   FILE 

Figure D-8. SSG Skeleton 
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251 «ASG,T 16. 
232 «ED CPC«S,l,l,13.CPCAS,l,2il3,l6. 
233 »FREE CPCAS.i.ltl?. 
23«» » .  END OF NOT COM^aT IF 
235 *END 
236 »H06        *•   CF0PC«",1,U13   CXPS   ENV   CCXPS,1,E,13      SEED   C*RD   ** 
237 «   .      CREATE   OUTPUT   FILES   FOR   CXPS 
238 »flSG,T   29. 
239 SASG.T   30. 
2'»C a   .      f?UN   THE   ME?Gr   ^'OOULE 
2<H n   ,      RUN   WITH   FTLES   DEVELOPED   EARLIER 
2'»2 «   .   COPY,I   CPPEFIX,1,1,13.ACCXPS,1,E,13RC*R1,3. 
2«»3 «   .   COPY,I   rPRE'^IX,l,l,13.FCCXPS,l,E,13??C*R3,<». 
2<»'» It   .   COPY,I   CPRE'"IX,l,l,l3.TCCXPS,l,E,13RC'*R3f9. 
2«»5 8ERS   7. 
2'»6 UXQT    ABS-FILE.870CXPS 
217 ».   IMAGE   GIVING   INDICES   IN   CBT   POT   OUTPUT   RECORDS 
SfS *EDIT   ON 
2U9 CICOHBO,l,I,llt 
2Sa CCJTPDT1,1,13C " 
251 C0KTHTR,l,l,13t 
252 C0JVIS,1,IE,1?C 
253 C0JDAY,l,IE,17E 
25'»        COJPOS,1,IE,17C 
255 CIBF0R,1,1,13£ 
256 CIRF0R,1,1,13 
257 *. IMAGE GIVING INDICES OF INPUT CS/CSS MODULI 
258 CTVAL0N,1,1,13 
259 111111 
26Q CMDIV1,1,E,13  tNDIV2,1,E,13 
261 CAIR1,1,1,13 
262 CAIP2,1,1,13 
263 UADD CCVALS,l,l,13.rCVALSTl»2,13 
264 tJADD CFRACTS, 1,! ,13.CF3ACTS,1 ,2,13 
265 9   .  COPY CXPS "UTPUT FOR INPUTTING TO ROLLUP 
266 UCATA.L 29. 

27D «SORT,S 
271 VOLUME=S«ALL 

271 FILE0UT3S0RT0UT. 
275 »EO,R   SORTOUT. 
276 LNP! 
277 EXI 
278 *FND 
279 flERKPT   PRINT5 
III 5i^J53yE'^Pg|%I^^|'l'^^°CCOMBAT,l,E,l3RC*R3.,CKVCOPlES,I,l,ia 
282 *LOOP .IR 
283 «.  END OF CXPS IF 
28'» *.  END OF ENVI90NMFNT IF 
285 >»END 
286 aFIN 
287 *REMOVE   SGS   C0H9AT 
288 *REMOVE   SGS   PREFIX 
289 ^REMOVE   SGS   CXPf 
29Q *REMOVE   SGS   CSELT 
291 *REMOVE   SGS   BASALT 
292 *rEMOVE   SGS   PKS'LT 
293 *REMOVE   SGS   RNGELT 
29'» «REMOVE   SGS   PRFfLT 
295 *REMOVE   SGS   INVMTR 
296 *REMOVE   SGS   NDIVl 
297 *REM0VE   SGS   NOT/? 
298 *REHOVE   SGS   ONSTYl 
299 *REMOVE   SGS   DNSTY2 
300 «LOOP    .IE 
301 3E0F 

Figure D-8.    SSG Skeleton 
(page 4 of 4 pages) 

D-66 



CAA-D-84-14 

(j) NDIVl - Blue force ratio of environment for which this 
runstream is being generated; taken from SGS BDIV. 

(k) NDIV2 - Red force ratio of environment for which this runstream 
is being generated; taken from SGS RDIV. 

(1) DBSTTl - Blue density reduction of environment for which this 
runstream is being generated; taken from SGS GDNSTYl. 

(m) DNSTY2 - Red density reduction of environment for which this 
runstream is being generated; taken from SGS GDNSTY2. 

(2) The generated runstreams will be saved as elements in H7RUNS. 
The element names have the format: 

GO (FORCE) E (COMBAT) N (NREPS first subfield). 
For example, the SGSs FORCE HM80. 

ENVFIRST 01 
ENVLAST 02 
NREPS   3 4 

will create additional SGSs COMBAT 01 and COMBAT 02, and two runstream 
elements will be generated, 

H7RUNS.G0HM80E01N3 and 
H7RUNS.G0HM80E02N3. 

(3) All program absolutes are copied to a temporary file and executed 
from the temporary copy during the run. 

(4) If the QA report is to be executed, it is done within a 
breakpoint file which can be printed later with an ©SYM. This is because 
QA reports are very  large. The breakpoint file can be scanned without 
wasting printer time and paper. If hard copy is needed, some or all of the 
report can be printed. 

(5) The killer/victim scoreboard and allocation reports are written 
to a different breakpoint file. Analysts often require multiple copies of 
these reports. Writing the reports to a breakpoint file allows printing 
several copies without reexecution of the programs.   — 

(6) The K/V results are saved as elements in a permanent file. The 
format of the file name and element name is:  (USERID) KV (FORCE). E 
(COMBAT) R (repetition from NREP) 

(7) The ALLOC, FALLOC, and TTLOS files from the MAIN module can be 
saved, but because they are large, they generally are not. The statements 
on lines 164-166 in H7AFP.MAINSSG/SKELREP should be changed from @COPY to 
(acOPY if those files should be saved. 
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(8) The CXPS output files are saved as elements in: 

(PREFIX) . E (CXPS) R (repetition from NREP) 

d. Runstream to Execute SSG. Figure D-9 is an example of the 
statements needed to execute the SSG skeleton, H7AFP.MAINSSG/SKELREP, using 
the SGS parameters, H7AFP.MAINSSG/SGS. The statements can be executed 
within a breakpoint because of the length of the output. Check for an "END 
SSG" statement in the breakpoint file to make sure there were no errors. 
If there are no errors, the breakpoint file can be deleted. Make sure that 
the file H7RUNS. is available.  One of the most possible errors that could 
occur is, if the generated runstream cannot be copied to H7RUNS. 

1 £fiSG,Ax  HTRuiss/yy^'/yxx. 
2 3?K1 U 
3 3S5G,ABIKE M? AF ? ,^'A TNSSG/SKELREP , H7AF P , M AINSS f/S 6S 
4 SPKZtE 
5 L END SSG 

Figure D-9. Runstream to Execute SSG 

e. Generated Runstreams. The generated runstreams are saved as 
elements in H7RUNS. Two examples follow. Figure D-10 has the SGS 
statements, skeleton, and three elements in H7RUNS generated for 
environments 1 through 3, one repetition apiece, QA report, and three 
copies of the K/V and Allocation reports. Figure D-U has SGS statements, 
skeleton, and one element in H7RUNS generated for environment 4, three 
repetitions, no QA report, and one copy of the K/V and allocation reports. 
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SSG SGS   STATEMENTS 

SGS 
RUNIO   30 
USERID   H7 
PFIteS   •♦HTAFP 
FORCE   HM8Q 
FORCEICH   H 
ENV    ai   02   03 
ENVFIRST   1 
ENVLAST   3 
SUPP   01   06   11 
PNAMES   RAPO   S 

RAPO   S 
LIGHT   0   D   0   D 
BDIV    1113 
ROIV   3   1   M    1 
ALPHA   A   B   C   D 
NREPS   1 
KVCOPIES   3 
BASE   *H7BASED 
PKS   H7PKS 
RNGDST   «H7RNG 
PREF   «H7P9EF 
CSCSS   *H7CSCS 
ENGAGE   AH7EN6 
PCAS   *H7PCAS 
CVALS   *H7GL0B 
FRACTS   *H7GL0 
GDNSTYl   TIT 
GDNSTY2   F   F   F 
TYPLIM      1      60 
SUPERTRP   "10 
SUPERB    "1   2 
SUPESP    "1   2 
QAREP 
OAPKS   Q 

*98AFP 

D<t   05   06   Q7   08   09   ID   11   12   13    m   15    16 

O 01 06 11 01 01 06 11 O"* 01 06 11 ai» 
TATIC RAGE BAPD RAPO STATi: RAPE 3APD : 
TATIC   RAOE   BAPD    RAPO   STATi:    PATE   BAPD 
NNNNDODDNNNN 

111311131113 
31i»131'll31«»l 
EF6HIJKLMN0P 

ATA 

DST 

S 
AGE 
H 
AL   C 
BAL 

F   T 
T   F 

1 
8   5 

3   <♦ 
3   '»2 

RAPO 

VALS 
FRACTS 

T   T   F   T 
F   F   T   F 
60 
t   « 

5   6   '^2   !»«» 

RPTPSl    ••12 
RPTPSI    ••    11 
RPTPSl    ••   21 
RPTPSl    "    31 
RPTPSl    ••   tl 
RPTPSl    ••   51 
RPTPS2    "12 
RPTPS2   '•    11 
RPTPS2   '•   21 
RPTPS2   ♦•    31 
RPTPS2   '•   i*l 
RPTPS2   '•   51 
AIPl       ••    1 
AIR2       •'    1 
OJTPD   "    83" 
OKTHTR    "      E' 
OJVIS   1    1 

1 1 
1 2 
t • 

3 t 5 6 
12 13 14 
22 23 2'» 
32 33 3'» 
M2 '»3 I** 
52 53 S^ 
3 t 5 6 

12 13 14 
22 23 24 
32 33 34 
42 43 44 
52 53 54 
41 " 
41  •» 

OJDAY 
OJPOS 
IBFOR 
IRFOR " 
ICCM30 " 
TVALON TRUE 
SEOF 

1 1 
1 1 
3 4 
200 
100 
1' 

1 1 
2 2 
1 2 
1" 
0" 

7 8 9 
15 16 
25 26 
35 36 
45 46 
55 56 
7 8 9 
15 16 
25 26 
35 36 
45 46 
55 56 

2   2  2 
111 
1   2   3 

10 " 
17 18 
27 28 
37 38 
4 7 48 
57 58 
10 " 
17 18 
27 28 
37 38 
47 48 
57 58 

19 20 
29 30 
39 40 
49 50 
59 60 

19 20 
29 30 
39 40 
49 50 
59 60 

Figure D-10.    SSG Example 1 
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G         i JEVISED 

1. 3        S 
2. 0        « 
3. 
(«. 
5. 
6. 
7. 
8. 
9 . 

10. 
11. 
12. 
13. 
1"*. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
21*. 2 
25. 3 
26. 2 
27. 
28. 
29. 
30. 1 
31. 1 
32 . 1 
33. 1 
St . 1 
35. 1 
36. 
37. 
38. 1 
39. 1 
to. 1 
41. 1 
UZ. 1 
1*3, 1 
f*. 2 
i*S. 3 
16. 2 
'»7. 1 
18. 1 
ig. 2 
50. 2 

Si . 
2 
2 

53. 2 
51. 2 
55. 2 
56. 2 
57. 2 
58. 2 
59. 2 
60. 2 
61. 2 
62. 2 
63. 2 
61. 2 
65. 2 
66 . 2 
67. *) 
68 . 2 
69. 2 
70. 2 
71. 2 
72. 2 
73. 2 
71. 2 
75. 2 
76. 2 
77. 2 
78. 
79. 2 
80. 2 
81. 2 
82. 2 

KEL 
INCREMENT   IE   FROf   CENyriRST,1,1,n   TO   CENVLAST, 1 ,1 ,13 
♦CREATE S6S          "     —    -- 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 
♦CREATE SGS 

COMBAT   CENV,1,TE,13 
PREFIX   CUSERI0,1,1,1 DC FORCE,1,1,13 
CXPS  CENV, i,rE,i5 
CSELT   CF0RCE,1,1,HCSUPP,1,IE,13 
BASELT   CFORCf,1,I,13ECENV,1,IE,13 
PKSELT   CPNAMr<,l,fE:,i3.CLIGHT,l,IE,ll/CF0RfElCH,l,l,13 
RNGELT   CPNAM'-S,i,IE,l3-0EEP/CF0RCElCH,l,l, 13 
PRFELT   CPNAM;S,1,IE,13/CF0RCE1CH,1,1 ,11 
INVNTR   H7AFP-ILES    INVCFORCE,1, 1,13 
NOTVl   CBDIV.l,TE,13 
N0IV2   CRDIV,!,IE,13 
DNSTYl   CGDNSTYl,l,IE,l3 
DNS7Y2   C6DNS''Y2,1,IE,13 

♦BRKPT.K   G0rF0RCE,l,l,13ErC0MPAT,1,1,13NCNREPS,1,1,13 
♦EDIT   ON 
URUN./TPR   0nCRUNID,l,l,13CALPHA,l,XE,13CNREPS,l,X,13,E1899P2277D, t 
SECRET,600,6300 .   KNOX   f703)   176-1923 
»OUAL   UNCLASSIFIED 
«ASG,A   H7AFPFILES/XXX/XXX, 
KASG.A   H7RUNS/XXX/XXX. 
♦INCREMENT   L   TO   CPFILES3 

♦INCREMENT   M   TO   CPFILES,13 
«ASG,A   rPFILES,L,M,13. 

♦LOOP 
♦LOOP 
8H0G,S   *♦**   CFORCE,1,1,13   ENV   CCOHBAT,1,1,13   SEEOS   CNREPS.ID   ♦♦♦♦ 
«PRT,S   H7RUNS.G0CF0PCE,1,1,13rcCOMBAT,1,1,1aNCNREPS,1,1,13 
«   .      SAVE   THE   PROGRAMS »   •   » t    ,    , 
SASG.T   A8S-FILE.,///100QQ 
«COPY,AC   ♦H7AFP.87DPK$GEN,AFS-FrLE.a70PKSGEN 
tICOPY.AC    ♦H7AFP.870PR0JGE1,AB?-FILE.87 0PR0JGEN 
KCOPY.AC   ♦H7AFP,3 70PREFGE-«.*8'^-FILE.87QPREFGEN 
8C0PY,AC   ♦H7AFP.a70RNGOST'=EN,ABS-FILE.37DRN60STGEN 
»COPV,AC   ♦H7AFP.870MAIN,A3S-FTLE.8 70MAIN 
OCOPY.AC   ♦9gAFP.870GENKV,IBS-FILE.87aGENKV 
«COPY,AC   ♦9eAFP.870GENAL,»B5-FXLE.a70GENAL 
HCOPY.AC   ♦9 8AF!».370PRTKV,«PS-FILE.870PRTKV 
OCOPY.AC   ♦H7AFP.870CXPS,A9S-FTLE.8 7DCXPS 
«C0PY,AC   ♦H7AFP.87OREPORT,APS-FILE.870REPORT 
«C0PY,AC   ♦HTAFP.PAUSEtABS-FILF.PAUSE 
♦INCREMENT   L   TO   CPFILES3 

♦INCREMENT   M    TO   CPFILES,13 
«FREE   CPFILES,L,M,i3. 

♦LOOP 
♦LOOP 
♦IF   CC0HBAT3 

»ASG,T 20.,///1000 
«ASG,T 21.,///iaD0 
»ASG,T 22.,///1DQ0 
«ASG,T 23.,///1000 
»ASG,T 21.,///5rD0 
»ASG,T 25.,///10D0 
»ASG,T 26.,///1000 
iASG,T 3.,///2Q00 
HASG.T 1.,///20D0 
•ASG.T     7.,///2can 
«    . UNIT   35   IS   USED   FOR   TFHPOPARY   STORAGE 
»ASG,T   35.,///2000 
«ASG,T   31.,///250Q0 
IIASG,T      9.,///500 

31.,///700Q 
32.,///13000 
33.,///2D0Q 

TO   1 
r  N   P   U FILES 

.      LOCATE   THE   ELEMENT?   FOP   ENVIRONMENT   DEPENDENT   FILES 

KASG.T 
»ASG,T 
«AS6,T 
♦ SET   E 
« 

« 
KASG.A   CBASE,1,1,13. .   BASEDATA   FILE 
«ASG,T    15. 
«ED   CBASE,1,1,13.CBASELT,1,1,13,15. 
«PRT,S   rBASE, 1,1,13.CBASELT,1,1,13 
8FREE   CBA':E,1,1,I3. 
»ASG,A   CPKS,1 ,1,13/XXX/XXX. .   PKS 
«ASG,T    10. 
»ED   CPKS, 1,1, 1 3.CPKSELT,1,1,13,10. »ED   rPKS,l,l,13.CPKSEl 
«FREE   CPKS,1,1,13. 
«ASG,A   CRfGDST,I,1,13. RANGE   DISTRIBUTION 
«ASG,T   11, 
«ED   CRNGDST.l ,1,13.CRNGELT,1,1,13,11. 

SSG REVISED   SKELETON 

D-70 
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SSG        REVISED   SKELETON 

B3. 2 
&H. 2 
85. 2 
86. 2 
87. 2 
88. 2 
39. 2 
90. 2 
91. 2 
92. 2 
93. 2 
9'». 2 
95. 2 
96. 2 
97. 2 
98. 2 
99. 2 

100. 2 
101. 2 
102. 2 
103. 2 
1C4. 2 
105. 2 
106. 2 
107. 2 
108. 2 
109. 2 
110. 2 
111. 2 
112. 2 
113. 2 
lit. 3 
115. 3 
116. 3 
117. 3 
118. 3 
119. 3 
120. 3 
121. 3 
122. 3 
123. 3 
12'». 3 
125. 3 
126. 3 
127. 3 
128. 3 
129. 3 
130. 3 
131. 3 
132. 3 
133. 3 
IS"*. 3 
135. 3 
136. 3 
137. 3 
138. 3 
139. 3 mo. 3 
Itl. 3 
1U2. 3 
l'»3. 3 
I'm. 3 ms. 3 
l'»6. 3 
i"*?. 3 
ms. 3 
m9. 3 
150. 3 
151. 3 
152. 3 
153. 3 
15t . 3 
155. 3 
156. 3 
157. 3 
158. 3 
159. 3 
160. 3 
161 . 3 
162. 3 
163. 3 
164. 3 

«FREE   CRMGDST,1,1,13. 
SASG.A   CPREF,1,1,13. .   PREFERENCE   FILE 
IIASGjT   12. 
KED   CpREF,l,ltl].CPRFELT,l,1,13,12. 
•FREE   CPREF,1,1,13. 
»ASG,A   CCSCSS,1,1,13. 
SASG.T    l"*. 
«ED   CCSCSS,l,l,I3.CCSELr,l,l,13,l'». 
KFREE   CCSCSS,1,1,13 
«ASG,A   CENGAGE,1,1,13. .   ENGAGEMENT   FILE 
»ASG,T   13. 
IfED   CENGAGE.l ,1,13.CENG*GE,1,2,13,13. 
•FREE   CENGAGE,1,1,13. 
»ASG,A   CPCAS, 1,1,13. .   PERSONNEL   CASUALTY   FILE 
aASG.T   16. 
«ED   CPCAS,1,1,13.CPCAS,1,2,13,16. 
• FREE   CPCAS,1 ,1,13. 
«ASG,A   CUSERI0,1,1,13KVCF0RCE,1,1,13/XXX/XXX. .   KV   FILE 
•ERS   20. 
«ERS   21. 
«ERS   25. 
8ERS   26. 
«XOT   ABS-FILE.870PREFGE» 

1   1   1   1   1   I 
•XQT   ABS-FILE.870RN6DSTSEN 
111111 

•XQT ABS-FILE.87QPKS6EN 
111111 

•XQT   ABS-FILE.aTOPROJGEV 
111111 

♦INCREMENT   IR   TO   CNREPS.l? 
• CREATE   SGSr   PEPS   CNR*'S, I ,IR,13 
♦SET   R   TO   :REPS,1,1,13 
•ERS 22. 
•ERS   23. 
• ERS 2«t. 
•ERS 3. 
•ERS H. 
•ERS 9. 
•ERS 31. 
•ERS 32. 
• ERS   Zi*. 
•XCT   ABS-FILE.87QMAIN 
111111 

C^R3 
C0NSTYl,l,E,i3     CDNSTr2,l,E,13 
Sn^'rr^iS^J^^^rAbr^'^-''^' CTYPLIH,1.3,ntTYPLIM,1,4,13 
«SORT,ES 
VOLUME=SMALL 
KEYU=3,35,3 6,B,A:1,35,36,P,A:2,3S,36,B,A:1,35,36,B,A 

FILE0UTrS0RT33. 
• EOF 
•USE   33.,SORT73. 
•ASG.T   SORT9.,///100a 
•SORT.ES 
VOLUME-SHALL 
KEYU=3,35,36,B,A:«»,35,36,P,A:2,35,36,B,A:1,35,36,B,A 
rILEIN — ■ » 
FILEaUT=S0RT9. 
• EOF 
•USE   9.,S0RT9. 
«ASG,T    S0RT2'».,///1003 
•SORT.ES 
VOLUME^SMALL 
KEYU:3,35,3 6,8,A:'»,35,36,<',A:2,35,35,B,A:1,35,36,P,« 
rlLEIN—2^ • 
FILEOUTrS0RT2«». 
• EOF 
• USE   2«t.,S0RT21. 
• ASG.T    S0RT32.,///100!? 
•SORT.ES 
VOLUMEr^MALL 
KEVU=3,35,3 6,B,A:<i,35,;6,P,A:?,35,36,B,A:l,35,36,P,« 
FILEIN-32. 
FILE0UT=S0RT32. 
• EOF 
•USE   32.,S0RT32. 
«    .      SAVE   DIRECT   ACCESS   FILES   ALLOC,   FALLOC,    AND   TTLOS    IN   ELEMENTS 
•ASG.A    CPREFIX,1,1,13/XXX/XXX. 
«    .   COPY,I    3.,CPREFIX,1,1,13.ACC0MBAT,1,E,13RC*P3 

SSG REVISED   SKELETON 

Figure D-10.    SSG Example 1 
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SSG        REVISED   SKELETON 

165. 3 
166. 3 
167. 3 
168. H 
169. t 
170. t 
171. 4 
172. 1* 
173. <t 
171. H 
175. 4 
176. I 
177. 4 
178 . 5 
179. 6 
180. 5 
181 . 4 
182. 4 
183. 4 
18*«. 5 
185. 6 
186. 5 
187. 4 
188. 4 
189. 4 
190. 4 
191 . 4 
192. 3 
193. 3 
194. 3 
195. 3 
196. 3 
197. 3 
198. 3 
199. 3 
200. 3 
201 . 3 
202. 3 
203. 3 
2Q<». 3 
205. 3 
206. 3 
20 7. 3 
208. 3 
209. 3 
210. 3 
211. 3 
212. 3 
213. 3 
21'». 3 
215. 3 
216. 3 
217. 3 
218. 3 
219. 3 
22G. 4 
221. 5 
222. 5 
223. g 
22<t. 5 
225. 5 
226. 5 
227. 5 
223. 5 
229. 5 
23a. 5 
231 . 5 
232. 5 
233 . 5 
23'». 5 
235. 4 
236. 4 
237. 4 
238 . 4 
239. 4 
2H0. 4 
2m. 4 
242. 4 
2'»3. 4 
2Ht . 4 
2'*5. 4 
2'»6. 4 

« . COPY,I 4.,CPREFTX,I,1,13.FCC0MBAT,1,E,13?C*(7D 
f . COPY,I 9.,CPREFIX, l,l,13.TCC0MBftT,l ,E,13RC=>R3 
•IF   CCAPEP3 

aOELETE.C   CPREFIX,1,1,1''RCC0HBAT,1,E, 13RC*R D/XXX/XXX. 
«XQT   ABS-FILE.PAUSE 
»CAT,P   EPREFIX,!,1,]^RCrOHBAT,1,E,nRr«R3/XXX/XXX.,F///20000 
»ASG ,A   CPREFIX,l,I,13PCrOHBAT,l,E,13RC«R3/XXX/XXX. 
»KEEP   CPREFIX,l,i,13PrcrMBAT,l,E,13RC«R3. 
»BRKPT  PRINTS/CPREFTX,1,1,13REC0M9AT,1,E,I3RC*R] 

■       »XQT   ABS-FILE.a7QREP0RT 
CQAPKS,1,1,1D 

1   1    I   1    1   1 
♦INCREMENT  K   TO   CRPTPS17 

*INCREHENT   L   TO   C9PTPS1,K3 
CRPTPS1,K,L,13 

♦LOOP 
♦LOOP 
9999 
♦ INCREMENT  K   TO   CRP»^PS27 

♦INCREMENT   L   TO   C?PTP52,K3 
CRPTPS2,K,L,13 

♦LOOP 
♦LOOP 
9999 
((EOF 
»BRKPT   PRINTS 
»    .   SYn,U   CPREFIX,l,l,nREC0MBAT,l,E,13Rt^« 3. 

♦END 
WDELETE.C   CPREFIX,l,1.13DrCOMBAT,l,E,13RC^R3/XXX/XXX. 
•XQT   ABS-FILE.PAUSE 
»CAT,P    CPREFIX,l,l,13''CCO»'BAT,l,E,l]RC*P3/XXX/XXX.,F///2000G 
«ASG,A    CPREFIX,l,l,13?CC0WBAT,l,E,13Rt:«R3/XXX /XXX. 
9KEEP   CPREFIX,1,1,1IDCCCMPAT,l,e,laRC^R 3. 
•BRKPT   PRINT$/CPREFIX,l,l,130rC0HBAT,l,E,13RC«R3 
»XQT   ABS-FILE.BTOGENKI/ 
«XQT   ABS-FILE.87QPRTKV 
KV   SCOPfBOAPD   FOR   CFO'CF,I,1,13      ENV   CCOMBAT, 1 ,E,1] SEED   r«R3 
CSUPERTPP,1,1,13 
CSUPERB,I,1,13 
CSUPERR.I.l ,13 
»ADD,E   aNVNTR,l,l,13.CINVNTR,l,2,13 
«AOD.E    7. 
BED   7. ,CUSERID,1,1,13HVCFORCE,1,1,13.ECCOMBAT,1,E,13RC^R3 
n    .    COPY   KV   FILE   FOR   KV   RnULUP 
»AS6,T   7. .   FOLLOUTNG   PROGRAM   WRITES   TO   UNIT   7 
•XOT   ABS-FILE.87QGfc:NAL 
»    .   PRINT   THE   ALLOCATION   PEPOPT 
KXQT   ABS-FILE.870PRTKV 
ALLOCATION   REPORT   FOR   CFOPCE,1,1,13   ENV   CCOMBAT,1,E,13   SEED   C*fi3 
CSUPERTRP,1 ,1,13 
CSUPERB,1,1,13 
CSUPERR,1,1,13 
dAOD.E    CINVNTR,1,1,13.CINVNTR,1,2,13 
«AOD,E    7. 
♦IF   CCXPS3 

♦IF   NCI   CC0MBAT3 
lfASG,T    7.,///2aC0 
»ASG,A   CBASE,1,1,13. .   BASEDATA   FILE 
«ASG,T    15. 
KED   CBASE,l,l,13.CBASrLT,l,l,13,15. 
»FRFE   CBASE,1,1,13. 
«ASG,A   CCSCSS,1,1,13. 
<IASG,T    14. 
KEO   CCSCSS,1,1,13.CCSELT,1,1,13,14. 
•FREE   CCSCSS,1,I,13 
»ASG,A   CPCAS, I, 1,13. .   PERSONNEL   CASUALTY   FILE 
IIASG,T    16. 
«ED   CPCAS,1,1,13.CPCAS,1,2,13,16. 
»FREE   CPCAS,1,1,1-'. 
»    .      END   OF   NOT   C3MBAT   IF 

♦ END 
«HDG   ♦♦ CFORCE, 1,T ,13 CXPS ENV CCXPS,1,E,13  SEED C*R3 ♦♦ 
a    .  CREATE OUTPUT '"ILES FOR CXPS 
»ASG,T   29. 
«ASG,T   30. 
«    .      RUN   THE   HERGE   "ODULE 
t»    .      RUN   WITH   FILES   DEVELOPED   EARLIER 
«    .   COPY,I   [PREFIX,1,1,13.ACCXPS,liE,13RC^R3,3. 
«    .   COPY,I  CPREFIX,!,1,I3.FCCXPS,1,E,I3PC*«3,4. 
»    .   COPY,I  CPREFIX,!,1,I].TCCXPS,1,E,13RC^R3,9. 
«ERS   7. 
»XQT    ABS-FILE.870CXOS 

SSG REVISED   SKELETON 

Figure D-10.    SSG Example 1 
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SSG   REVISED SKELETON 

2'»''. <« ♦. IMAGE GIVING INDICES IN CBT POT OUTPUT RECORDS 
2*8. i» •EDIT   ON 
2'»9. 4 CICOMBO.l.l.llt 
250. <♦ C0JTPr,l,l,13C 
251. 4 COKTHTR,!,1,13t 
252. "• C0jVIS,l,IE,13t 
253. <t C0JDAY,l,IE,13i: 
25'*. <»                                   C0JP0S,1,IE,IJC 
255. 1 CIBF0«,l,l,13t 
256. •* CIRF0R,l,l,13 
257. ; «. IMAGE GIVING INO^CrS OF INPUT CS/CSS MODULI 
258. <J CTVAL0N,1.1,13 
259. H 1      1      1      I      1      1 
260. * CNDIV1,1,E,13     CNDI»2,1,E ,13 
261. 1 CAIR1,1,1,13 
262. I* C*IR2,1,1,13 
263. H »A00   CCVALS,1,1,13.CCVALS,1,2,13 
26t. H «A00   CFRACTS,I,1,13.CFR«CTS,1,2,13 
265. *» «    .      COPY   CXPS   OUTPUT   FOR   INPUTTING   TO   ROtLUP 
256. "» tOATA.L   29. 
267.        <» «ENO 

270. H «SORT,S 
271. * VOLU«E=SMALL 
272. » KEY=l,5,CH,A:67,13,rH,A 
273. * FILEIN=29. 
274. 4 FILEaUT=SORT0UT. 
275. 4 tED.R   SORTOUT. 
276. 4 LNP! 
277. 4 EXI 
278. 3 *ENO 
279. 3 fBRKPT PRINTJ 
28C.   3 »SYMjU^rPREFIX,l,l,l3?CC0l'BAT,l,E,13RC»P3.,CK7COPTES,l,1.13 

282* 2 *UOOP    .IR 
283. 2 «.  END OF CXPS IF 
284. 2 ••  END OF ENVIRONMENT 'F 
28 5. 1 *ENO 
286. 1 »FIN 
237. 1 «REMOVE SGS COMBAT 
288. 1 »REMOVE SGS PREFIX 
289. 1 «RE^^OVE SGS CXPS 
29n. I ttREHOVE SGS CSELT 
291. 1 «REMOVE SGS BASELT 
292. 1 »REMOVE SGS PKSELT 
293. 1 aREHOVE SGS RNGELT 
294. 1 *REMOVE SGS PRFELT 
295. 1 »REMOVE SGS INVNTR 
296. 1 *REMOVE SGS NOIVl 
297. 1 *REMOVE SGS N0IV2 
298. 1 »REMOVE SGS ONSTYl 
299. 1 »REMOVE SGS QNSTY2 
300. 0 «LOOP            .IE 
301. Q aEOF 

SSG   STREAM GENERATION RUN LOG PART 1 

COMBAT Cl 
PREFIX H7HM8D 
CXPS Cl 
CSELT   HH8QE01 
BASELT   HM8QE01 
PKSELT   PAPO-O/H 
RNGELT   RAPO-OEEP/H 
PRFELT   RAPD/H 
INVNTR   H7AFPFILES   INVHM80 
NOIVl    1 
NDIV2   3 
ONSTYl    T 
DNSTY2   F 

SSG GENERATED   OUTPUT   STREAM PART    1 

1« 1 SKEL 

SSG   STREAM GENERATION RUN LOG PART 1 

REPS 1 
COMBAT 02 
PREFIX H7HM8a 
CXPS   Q2 
CSELT   HH8i"EC6 
BASELT   HM80EQ2 
PKSELT   STATIC-0/H 
RNGELT   STATIC-DEEP/H 
PRFELT   STATIC/H 
INVNTR   H7AFPFILES   INVHH80 
NOIVl    1 
N0IV2   1 
ONSTYl    T 
0NSTY2   F 

Figure D-10.    SSG Example 1 
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SSG        GENERATfO   OUTPUT   STRE4H        P«RT      » 

1. aRUN,/TPR   003aAl,El!99P'2770,SECRET,600,6TQQ .   KNOX   I?a3»   '»76-'«92T 
2. aOUAL   UNCLASSIFIED 
3. aASG.A   HTAFPFILES/XTJt/XXX. 
U. iASGiA   H7RUNS/XXX/XIX. 
5. aASG.A   ♦H7AFP. 
6. aASG.A   *98AFP. 
7. aHOG.S *•*« HM80 ENV Cl SEEDS 1 *•«• 
8. aPRT.S  H7RUNS.60HW8?FC1NI 
9. a    .      SAVE   THE   PROGRiHS 

ic. aASG.T ABs-FiLE.,///irara 
11. aCOPT.AC   «H7AFP.870»KS6EM,ABS-FILE.87nPKSGEN 
12. aCOPY.AC   *H7AFP.a70PR0jrEN,ABS-FILE.a7QPR0J6EN 
13. aCOPY.AC   «H7AFP.37DPREF'^EN,ABS-FILE.370PREFGE»I 
lU. aCOPY.AC   •«7AFP.S70SMG05TGEN,ABS-FILE .a70RNGDSTGEW 
15. aCOPT.AC   «H7AFP.a7D«AIN,ABS-FILE.87^MAIN 
15. aCOPY,AC   *98AFP.870'=ENHV,ABS-FILE.87QGENKV 
17. aCOPY.AC   *98AFP.870'EWAL,ABS-FlLE.a7Q6ENAL 
18. aCOPY,AC   •98AFP.a7DPRTKV,A8S-FILE.87DPRTKV 
19. aCOPY.AC    *H7AFP.370CXPS.ABS-FILE.870CXPS 
20. aCOPY.AC   *H7AFP.870'EP0PT,ABS-FIk.E.870REPORT 
21. aCOPY.AC   •H7AFP.PAUSE,APS-FILE.PAUSE 
22. aPREE   •H7AFP. 
23. aFREE   •98AFP. 
2"*. aASG,T   20.,///<»000 
25. aASG.T   21.,///"»0Q0 
26. aASG.T  22.,///<»noo 
27. aASG.T   23.,///'»0Da 
28. aASG.T   2<».,///50Qa 
29. aASG.T   25.,///M0Q0 
30. aASG.T 26.,///<»oan 
31. aASG.T     3.,///2000 
32. aASG.T      i*.,///20Q0 
33. aASG.T    7..///Soon 
30. a    . UNIT   35    IS   UsrO   FIR   TEMPORARY   STORAGE 
55. aASG.T   35.,///20Q0 
36. aASG.T   3«».,///25Qno 
37. aASG.T      9.,///500 
3B. a*SG,T      3i..///7ur!0 • 
39. aASG.T      32.,///13CDB^ 
no. aASG.T    33..///2aaa 
tl. a. INPUT FILES 
<«2. a  . 
<»3. a    .      LOCATE   THE   ELEMENTS   FOR   EN¥IRONHENT   DEPEWOEMT   FILES 
44. a    . 
45. aASG.A   «H78ASEDATA. .   BASEOATA   FILE 
U6. 3ASG.T   15. 
t7. 3ED   •H7BASEDATA.HM8"Eri,15. 
18. aPRT.S   *H78ASEDATA.«»«B0F01 
19. aFREE   ♦H78ASEDATA. 
50. aASG.A   H7PKS/XXX/XXX. .   PKS 
51. aASG.T   ID. 
52. BED   H7PKS.RAPO-0/H,IO. 
5''. aFREE   H7PKS. 
5*. iASG.A   «H7RNG0ST. .   RANGE   DISTRIBUTION 
55. aASG.T   11. 
56. iED   *H7RNG0ST.R«PD-(?EEP/H,11. 
57. aFREE   •H7RNGDST. 
38. aASG.A   *H7PREr. .   PREFERENCE   FILE 
59. aASG.T   12. 
&C. aEO   *H7PREF.RAP0/H.I2. 
51. SFREE   «H7PREF. 
b2. SASG.A   *H7CSCSS. 
63. aASG.T   11. 
61. aED   «H7CSCSS.HM80Eai,11. 
65. aFREE   «H7CSCSS 
66. aASG.A   «H7EN6AGE. .   ENGAGEMENT   FILE 
67. aASG.T   13. 
68. aED   •H7ENGAGE.RAP0.13. 
69. aFREE   «H7ENGAGE. 
70. aASG.A   *H7PCAS. .   PERSONNEL    CASUALTY   FILE 
71. aASG.T   16. 
72. aED   «H7PCAS.H,16. 
73. aFREE   ♦H7PCAS. 
71. aASG.A   H7KVHM80/XXX/XXX. .   KV   FILE 
75. SERS 20. 
76. aERS 21. 
77. aERS 25. 
78. aERS 26. 
79. aXQT *BS-FILE.a7QPRfFGEN 
ao. 1111111 
81. aXQT    ABS-FILE .a70RN'?OSTrEN 
82. 1 111111 

SSG   GENERATED OUTPUT STREAM   PART  ) 

Figure D-10.    SSG Example 1 
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SSG   GENER*TtD OUTPUT STPE«M   PART  ) 

33. aXQT   ABS-FILE.870OK«GEN 
8H. 1111111 
as. axQT   *BS-FILE.87QPR''JGEM 
36. 1 1   I    1   1    1   1 
87. SERS 22. 
88. SERS 23. 
89. aERS 2*. 
90. aERS  3. 
91. aERS  •♦. 
92. SERS  9. 
93. aERS 71. 
9U. SERS 72. 
95. aERS Zi*. 
96. aXQT ABS-FILE.87QMATN 
97. 1 111111 
98. 2 1 
99. 3 T     F 

lac. ^        1 60      1  60 
101. aASG.T   SORT33.,///l''0r 
1Q2. aSORT,ES 
103. 1 VOLUHErSHALL 
IJ"*. 2 KEYU = 3,35,36,B,A:M,J5,36,8,A:2,35,36,B,A:1, 35,36,o,A 
105. 3 FILEIN=33. 
106. <♦ FILE0UT=S0RT33. 
107. aEOF 
1Q8. aUSE    33.,S0RT33. 
10". aASG.T S0RT9.,///1D3D 
110. aSORT.ES 
111. 1 VOLUMErSMALL 
112. 2 KEYW = 3,35,36,B,A:'»,75,36tB,A:2,35,36,8,A:l,35,36,P,A 
117. 3            FILEIN=9. 
ll**. "» FILE0UTrS0RT9. 
115. 3E0F 
116. aUSE    9.,S0RT9. 
117. aASG.T   S0RT2«».,///l?0n 
118. SSORT.ES 
119. 1 VOLUME=SMALL 
120. 2 KEYU = 7,35,36,B,A:<»,75,36»B,A:2,35,36,B,A:I,35,36,B,A 
121. 3 FILEIN—2**. 
122. £( FILE0UT=S0RT2H. 
123. aEOF 
IZf. aUSE   2'».,S0RT2'». 
125. aASG.T   S0RT32.,///1''0P 
126. 5S0RT.ES 
127. 1 V0LUMr=SMALL 
12P. 2 KEYU = 7,35,36,B,A:<»,3S,36,B,A:2,35,36,B,A:1,35,36,8,A 
Ic". 3 FILEIN—32. 
130. ^ FILE0UT=S0RT32. 
131. 5E0F 
132. auSE   32.,S0RT72. 
133. a    .      SAVE   DIRECT   ACCESS   FILES   ALLOC,    FALLOC ,   AND   TTLOS   IN   ELEMENTS 
13". aASG.A   H7HM80/XXX/X»X. 
135. a    .   COPY,I   3. ,H7HM8" .AOIRI 
136. a    .   COPY,I   <». ,H7HM8r .F0!R1 
137. a    .   COPY, I   9. ,H7HKB''.T01R1 
138. aOELETE.C    H7HM80R0151/XTX/XXX. 
139. aXQT   ABS-FILE.PAUSE 
MO. aCAT.P   H7HM80R01Rl/»XX/yxX.,F///20000 
I'*!. aASG.A   H7HH80R01R1/XXX/XXX. 
1'*^. SKEEP   H7HH80R01R1. 
l'*3. aBRKPT   PRTNTI/H7HH8:R01P1 
l'<t. aXQT   ABS-FILE.STDRE'CRT 
145. 
m6. 
147. 
148. 
It9. 
ISC. 
151. 
152. 
157. 
la'*. 
155. 
1S6. 
157. 
158. 
15°. 
160. 
161. aEOF 
162. oBRKPT   PRINTI 
163. a    .   SYM.U   H7HH80R01?!. 
lo"*. a0ELETE,C   H7HM80D01''l/XyX/XXX. 

SSG   GENERATED OUTPUT STFEAM   PART  » 

Figure D-10.    SSG Example 1 
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SSG   GENERATED OUTPUT STREAM   PART  ) 

165. SxOT   ABS-FILE.PAUSE 
166. aCAT.P   H7HM80DQ1R1/»XX/TXX.,F///200D0 
167. 3ASG.A   H7HH8DD01R1/XXX/XXX. 
168. aKEEP   H7HHa0001Rl. 
169. SBRKPT   PRINTS/H7MM83D01P1 
170. SXQT    ABS-FILE.87QGENKV 
171. aXQT   ABS-FILE.87QPRTKV 
172. I KV   SCTREBOARD   FOR   H"80      EN»   01        SEED   1 
173. 2 10   8   E 
17*. 3 123<»56H2'H» 
175. 1 1   2   3  H2   t<« 
176. 3*00,E   H7AFPFILES.IMVHMPQ 
177. a*DD,E   7. 
J78# aED   7.,H7KVHH8a.Eni»l 
179. a   .   COPY   KV   FILE   FO'   KV   ROLLUP 
180. aASG.T   7. .   FOLLOWINR   PROGRAM   WRITES   TO   UNIT   7 
181. aXQT   ABS-FILE.87QGEVAL 
182. a    .   PRINT   THE   ALLOC!TION   REPORT 
183. SXQT   ABS-FILE.87aPRTKV 
18*. 1 ALLOCATION REPORT FOR HH8Q ENV 01 SEED 1 
185. 2 10   8   S 
186. 3 123<f56   42(>'« 
187. t 1   2   I  tZ   1*1* 
188. aADD.E   HTAFPFILES.INVHMPO 
189. aADD.E   7. 
190. aHOG ♦•   HM80   CXPS   EVV   01      SEED    1   ** 
191. a    .      CREATE   OUTPUT   FILE?   FOR   CXPS 
192. aASG.T   29. 
193. aASG.T 30. 
19«l. 
I9S. 
196. 
197. 
198. 
199. 
2D0. 
201. 
202. 
203. 
2a'». 
235. 
2Q6. 
207. 
208. 
209. 
21C. 
211. 
212. 
213. 
21'». 
215. __        ,      __ 
216. 2 KEY=l,5,CH,Ar67,ia,CH,A 
217. 3 FILEIl5=f9. 
218. I* FILECUT=:SORTOUT. 
219. SED.R   SORTOUT. 
22n.                      1 LNP? 
221. 2 EXI 
222. aSRKPT   PRINT! 
223. SSYH.U   H7HM80DQ1R1.,? 
22'». aFIN 

SSG STREAM   GENERATION   RUN   LOG   PART       I 

REPS    1 
COMBAT   03 
PREFIX   H7HM80 
CXPS   -^3 
CSELT HMSOEll 
BASELT HM80EQ3 
PKSELT RAOE-O/H 
RNGELT RADE-OEEP/H 
POFELT RAOE/H 
INVNTP H7AFPFILES INVHM8Q 
NOIVl 1 
NDIV2 ^ 
DNSTYl T 
DNSTY2 F 

Figure D-10.    SSG Example 1 
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a    .       RUN    THE    MEPGE   fOOULE 
a   .      RUN   WITH   FILES   OEVFLOPED   EAPLIER 
a    .   COPY,I   H7HM80,AaiPl,3. 
a    .   COPY,I   H7HM80.Fulfil ,i«. 
a    .   COPY,I   H7HM8C;.T"1R1 ,9. 
aERS   7. 
aXOT    ABS-FILE.370CXPS 

I 1   80     E      1      1      1      2C0?      1000 
2 TRUE 
3 1      1      1      I      1      1 
1* 1      3 
5 1         "I 
6 1         ftl 

aADD   «H7GL0BAL.CVAL« 
aADD    *H7GL08AL.FRACTS 
a    .      COPY   CXPS   OUTPWT   FOR   INPUTTING   TO   ROLLUP 
aOATA.L   29. 
SEND 
aCOPY,I   29.,H7HM8Q.'-01R1 
3ASG,T   SORTOUT. 
aSORT,S 

1 VOLUMF=SHALL 
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SSG GENERATED   OUTPUT   STPEAM PART      ) 

1. SRUN,/TPR   D030B1,E1«9''P?2770,SECRET,600,6300        .   KNOX   ilQZl   ^76-^923 
§• aOUAL  UNCLASSIFIED 

• aASG.A   H7AFPFILES/X)tX/XXX. 
*. SASGtA   H7RUNS/XXX/X»X. 
5« aASG.A   *H7AFP. 
6* aASG,A   4>98AFP. 
T. aHOG.S   ***«   HH80   EN¥    V2   SEEDS    1   **•* 
8» aPRT,S   H7RUNS .GOHMSTOZMl 
9. a   .      SAVE   THE   PROGR'MS 

10. aASGiT   ABS-FILE-./Z/lPOfQ 
11» aCOPY.AC   «H7AFP.a70'»KS6rN,ABS-FILE.870PKSGEN 
lf» aC0PY,AC   •H7AFP.370PR0vjr;EN,ABS-FILE.870PR0JGEN 
I3» acOPY.AC   «H7AFP.87DSREFPEN,A8S-FILE.870PREFGEN 
I*. aCOPY.AC   *H7»FP.870i?fiGDSTGEN,ABS-FILE .870PNGDSTGEN 
15» aCOPY.AC   «H7AFP.870"ATN,A8S-FILE.870HAIN 
16. aCOPY.AC   *98*FP.87D'^ENKV,ABS-FILE.87aGENKV 
17. aCOPY.AC   *98AFP.8706FNAL,ABS-FILE.87DGEN»L 
18. aCOPY.AC   *98AFP,870PRTKV,ABS-FILE.870PRTKV 
19. aCOPY.AC   *H7»FP.87C"XPS,ABS-FILE.37nCXPS 
20. acOPY.AC   «H7AFP.870«EP0RT,ABS-FILE.a7CREP0RT 
21. aCOPY.AC   *H7AFP.PAU«E,APS-FILE.PAUSE 
22. aPREE   »H7AFP. 
23. aFREE   *98AFP. 
2«». aASGiT   2Q.,///«»r!Q0 
25. aASG.T   2l.,///H00Q 
26. aASG.T   22.,///t000 
27. aASG.T   23.,///'*000 
28. aASG.T   24.,///50Q0 
29. aASG.T   25.,///i»00a 
Sd. aASG.T 26..///«»oao 
31. aASG.T      3.,///2000 
32. aASG.T     <»..///2DQa 
33. aASG.T     7..///2DDa 
3«l. a    . UNIT   35    IS   USrO   FOR   TEMPORARY   STORAGE 
35. 3ASG.T   35..///2CQ0 
36. aASG.T   34 , .///250a0 
37. aASG.T     9.,///500 
38. aASG.T      31.,///7Q0D 
39. aASG.T      32.,///130D? 
10. aASG.T     33.,///2000 
"fl. a. INPJT FILES 
42. a  . 
W. a   .     LOCATE   THE   ELE>«EMT«:   FOP   ENVIRONMENT   DEPENDENT   FILES 

45. aASG.A   •H78ASEDATA. .   BASEDATA   FILE 
46. aASG.T   15. 
47. aEO   »H7BASEDATA.HM83rP2,15. 
48. aPRT.S   *H7BASE0ATA.Hr«80eQ2 
49. ' aFREE *H7BASEDATA. 
30. aASG.A H7PKS/XXX/XXX.      . PHS 
51. aASG.T   10. 
52. aED   H7PKS.STATIC-D/».I0. 
53. aFREE   H7PKS. 
5«. aASG.A   *H7RN6DST. .   RANGE   DISTRIBUTION 
§5. aASGiT   11. 
6. aED   *H7RNG0ST.STATi:-DEFP/H.ll. 

57. 3FREE *H7PNG0ST. 
58. SASG.A   ■»H7PREF. .   PREFERENCE   FILE 
59. aASG.T   12. 
60. aED   *H7PREF.STATIC/M,12. 
61. aFREE   »H7PREF. 
62. aASG.A   *H7CSCSS. 
63. aASG.T   14. 
64. aED   *H7CSCSS.HH8QED5 .14 . 
65. uFREE   «H7CSCSS 
fafc* aASG.A   *H7ENGAGE. .   ENGAGEMENT   FILE 
67. uASG.T   13. 
68. SED   «H7ENGAGE.RAP0,?3. 
69. aFREE   *H7ENGAGE. 
7C. aASG.A   *H7PCAS. .   PERSONNEL    CASUALTY   FILE 
71. aASG.T   16. 
72. aEO   *H7PCAS.H,16. 
73. aFREE   *H7PCAS. 
75. aASG.A   H7KVHM80/XXXJ'XXX. .   KV   FILE 
75. aERS 20. 
76. aERS 21. 
77. 3ERS 25. 
78. SERS 26. 
79. aXQT   ABS-FILE.870PR'"F(;EN 
30,                      1111111 
81. axQT ABS-FILE .870RN3DSTrEN 
32.         1     111111 

SSG   GENERATED OUTPUT STREAM   PART  ) 

Figure D-10.    SSG Example 1 
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SSG SETNERATED   OUTPUT   STREAM PART      I 

83. aXOT   ABS-FILE.87DPKSGEN 
3'4. 1111111 
as. aXQT   ABS-FILE.dTQPRajGEN 
36. 1111111 
87. aERS   22. 
86. aERS   23. 
89. aERS   21*. 
90. aERS      3. ' 
91. aERS      <». 
92. aERS      9. 
93. aERS   31. 
9<». aERS   32. 
95. aERS    ZH. 
96. aXQT   ABS-PILE.870PATN 
97. 1 111111 
98. 2 1 
99. 3 T      F 

IQO. "»           1   60         1   60 
IQl. aASB.T   S0RT33.,///1DDD 
102. aSORT,ES 
103. 1 VOLUME=SMALL 
IQJ. 2           KEYU=3,35,36,B,A:1,J5,3fi,3,A:2,35,36,B,A:l,35,36,P,A 
105. 3           FILEIN=:33. 
1J6. «•            FILE0UT=S0RT33. 
l-i7. aEOF 
108. 8USE    33.,SORT33. 
109. aASG.T   S0RTO.,///10''0 
110. aSORT.ES 
111. 1 VOLUME=SMALL 
112« 2           KEYWrT,35,36,B,At4,»5,j6,B,As2,35,3$,9,A:l,35,36,P,A 
1 U» 3             FILLIN—9» 
ll"*. •♦             FILE0UT=S0RT9. 
115. aEOF 
116. 3USE   9.,S0RT9. 
117. aASG.T   S0flT2«l.,///l'^nn 
118. aSORT.ES 
119. 1 VOLUKErSHALL 
12?* ?            !<EYW=3,35,36,B,A:M,»5,3fr,B,A:2,35,36,B,A:l,35,36,P,A 
121. 3 FILEIN:2'». 
122. «» FILF0UT=S0RT2'». 
123. aEOF 
12«». auSE   2'>.,S0RT2't. 
125. aASG.T   SOPT32.,///l"0P 
126. aSORT,ES 
127. 1 VOLUHE-SMALL 
}2|* i            «EYU = 3,35,36,B,A:<»,»5,36,B,A:2,35,36,B,A:1,35,36,8,A 
129. 3            FILEIN=32. 
liC. H            FILE0UT=S0RT32. 
131. SEOF 
132. aUSE    32.,S0RT32. 
1|?* ^.;      SAVE   DIRECT   ACCESS   FILES   ALLOC,    FALLOC ,   AND   TTLOS   IN   ELEMENTS 
IS*. aASGtA   H7HM80/XXX/XlfX. 
135. a    .   COPY,I   3.,H7HM8a.fl07Rl 
lif-. a    .   COPY,I   <l. ,H7HM83.F0''R1 
137. a    .   COPY,I   9. ,H7HM80 .TQ7R1 
138. aOELETE.C   n7HM8nH0291/XXX/XXX . 
139. aXOT    A8S-FILE.PAUSE 
!'«□• SCAT.P   H7HM8DR02Hl/l(XX/yXX.,F///20000 
l"*!. SASG.A   H7Hf80R32R 1/»XX/XXX. 
142. SKEEP   H7HM80R02R1. 
143. aSRKPT   PRINT5/H7HMe5PP2Rl 
14«t. axOT   ABS-FILE.aTQRE'OPT ms. 
146. 
147. 
14a. 
149. 
150. 
151. 
152. 
153. 
154. 
155. 
156. 
157. 
158. 
159. 
160. 
161. 
162. 
163. 
164. 

SSG   GENERATED OUTPUT STREAM   PART  ) 

1 0 
2 1    1    1 1   1   I 
3 1   2   3 4   5   6 7   8   9 ID 
4 11   12 13    14 15   16 17 18 19 20 
5 21   22 23   24 25   26 '7 2P 29 30 
6 31   32 33   34 35   36 •'7 3P 39 40 
7 41   42 43   44 45   46 »7 48 49 50 a 51   52 53   54 55   56 57 58 59 6:? 
9 9999 

10 12    3 4    5   6 7   8    9 '0 
11 11    12 13    14 15    16 17 1" 19 20 
12 21   22 23   24 25   26 ?7 2t> 29 30 
13 31   32 33    34 35   36 37 3P 39 40 
14 41   42 43   44 45   46 »7 48 49 50 
15 51   52 53   54 55   56 57 58 59 60 
16 9999 

SEOF 
aBRKPT PRINTS 
a    .    SYH,U   H7HM80RQ2!?!. 
aOELETE ;,C   H7HM80D0231/XyX/XXX. 

Figure D-10.    SSG Example 1 
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SSG GENERATED   OUTPUT   STREAM PART      ) 

165. aXQT   ABS-FILE.PAUSE 
lt>6. aCAT.P   H7HMflDD02Rl/»XX/yxX.,F///20000 
167. SASG.A   H7HH80Da?R 1/»XX/XXX. 
166. SKEEr H7HM8a002Rl. 
169. aBRKPT   PRINT$/H7HH80DO2Pl 
170. aXQT   ABS-FILE .870GE"KV 
171. axOT   ABS-FILE.870PRTKV 
172. 1           KW   SCOREBOARD   FOR   H"8D      ENV   02        SEED   1 
177. 2           10   8   5 
17*. 3            123156   12   <»<» 
175. I 1   2   3   '♦2   ll 
176. dADDfE   H7AFPFILES.IWVHMB0 
177. aAOD.E   7. 
17P. aEO   7.,H7KVHM80.E02»1 
179. a    .   COPY   KV   FILE   F0»   KV   ROLLUP 
180. aASG.T   7.             .   FOLLOUlNr   PROGRAH   WRITES   TO   UNIT   7 
131. aXQT   ABS-FILE.87QGEVAL 
182. a    .   PRINT   THE   ALLOCATIOM   REPORT 
ia3. aXJT    ABS-FILE.STQPRTKV 
131. 1            ALLOCATION   REPORT   FOR   HfaO   ENV   02   SEED   1 
135. 2            10   8    5 
186. 3           123156   12   m 
137. 1 1   2   3   12   11 
138. aADD.E   H7AFPFILES.INVHMP0 
139. aAOD.E   7, 
190. aHDG *•   HHBO   CxPS   ENV   02      SEED    1   «* 
191. a   .      CREATE   OUTPUT   FILES   FOR   CXPS 
192. aASG.T   29. 
193. SASG.T   3D. 
190. a    .       RUN    THE   MED&F   <!r7nULE 
195. a .  RUN WITH FILES OEVFLOPED EARLIER 
19ft. a    .   COPY,I   H7HM80.A02R1»3. 
197. a . COPY,I H7HM8Q .F02P1 ,1. 
19S. a . COPY,I H7HH8Q.T"2R1,9. 
199. 3ERS 7. 
220. axQT ABS-FILE.870CXPS 
231. I                 1   80     E      1      1      2     2001      1000 
202. 2           TRUE 
2a3. 3           111111 
201. Ill                                                                             >                     . 
2u5. 5              1         11 
206. 6              1         11 
237. iADD    ■>«7GL0BAL.CVAL« 
2.J3. SADD   *H76L0BAL.FRAC'"S 
209. a    .      COPY   CXPS   OUTPUT   FOR   INPUTTING   TO   ROLLUP 
210. aOATA.L   29. 
211. SEND 
212. aCOPY.I   29.,H7HH80.£Q2H1 
213. SASG.f   SOPTOUT. 
211. aSORTtS 
215. 1            VOLUKEzSMALL 

2ia. 1            FILECUTZSORTOUT. 
219. SED.R   SORTOUT. 
220. 1    LNP? 
221. 2    EXI 
222. SBHKPT PRINTS 
227. aSYM.U   H7HM80DD2R1.,3 
221. aFIN 

SSG   STREAM GENERATION RUN LOG PART  J 

REPS 1 

Figure D-10.    SSG Example 1 
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SSG        GENERATED   OUTPUT   STREAM        PART      ) 

1. aSUN./TPR   DD30C1,E1»9«>P?277D,SECRET,600,6300        .   KNOX   (7Q31   '♦76-H923 
2. acUAL   UNCLASSIFIED 
3. aASG,A   H7iFPFILES/XXX/XXX. 
#. aASG.A   H7RUNS/XXX/XXX. 
5, SASG.A   *H7AFP. 
6> aASG.A   «98AFP. 
7» SHOG.S   ♦»**   HH8D   EN»   03   SEEDS   1   **** 
8. aPRT.S  ^7RUNS.G0HH8!JED3N1 
9, a    .       SAVE   THE   PROGRAMS 

10. 3ASG,T   ABS-FILE.,//rinorQ 
11« 3C0PY,AC   *H7AFP.870>»KSGFN,ABS-FILE.97aPKSGEN 
12. aCOPT.AC   ♦H7»FP.87Q»PCJGEN,ABS-FILE.870PR0JGE»f 
13. aCOPY,AC   *H7»FP.870»REF';EM,ASS-FILE.87DPRFFGEN 
I*. aCOPY,AC   *H7AFP.870'NeDSTGEN,ABS-FILE.87QPNGDSTGEN 
15. aCOPY,AC   *H7»FP.87D^AIN,ABS-FILE.870MAIN 
16. SCOPY,AC   *98AFP.870SENKV,ABS-FILE.87Q6ENKV 
17. aCOPY.AC   *98AFP.a7aSENAr,ABS-FILE.870GENAL 
18. aCOPY.AC   *98AFP.87aPRTKV,ABS-FILE.870PRTKV 
19. aCOPY.AC    *H-'AFP.87orXPS ,ABS-FILE.87DCXPS 
20. SCOPY.AC   *H7AFP.a7D''rpoRT,ABS-FILE.87nREPORT 
21. aCOPY.AC    «H7AFP.PAUSE,A^S-flLE .PAUSE 
22. aFREE   •H7AFP. 
23. apREE   *98AFP, 
2*. aASG.T  20.,///'»000 
25. 8ASG,T   21.,///MQO0 
26. aAsG,T   22.,///i»0Q0 
27. aASG.T   23.,///<»r'00 
28. aASG,T   2«».,///500a 
29. aASG,T 25.,///'»oao 
30. aASG.T   26.,///1000 
31. aASG,T      3.,///20Q0 
32. aASG.T      M..///2000 
33. aASG.T      7..///2QQ0 
3*. a    .        UNIT   35   IS   USt'D   FOR   TEMPORARY   STORAGE 
35, aASG.T 35.,///2rao 
36, aASG.T   3'»..///25D00 
37, aASG.T     9..///SOD 
38, aASG.T      31.,///7a00 
39, aASG.T     32..///130D? 
<»0, aASG.T      33.,///2DD0 
"H. a. INP9T FILES 
tz. a . 
*3. a   .      LOCATE   THE   ELE'ENT*;   FOR   ENVIRONMENT   DEPENDENT   FILES 
44. a    . 
"♦E, SASG.A   4H7BASEDATA. .   BASEDATA   FILE 
46. aASG.T   15. 

.'»7, aED   *H7BASEDATA.HW8"FP3,15. 
t8» aPRT.S   *H7BASEDATA.HM80F03 
49. aFREE *H7BASEDATA. 
50. SASG.A H7FKS/XXX/XXT.      . PKS 
51. aASG.T 10. 
52. aED H7PKS.RADE-0/H,T0. 
53. aFREE H7PKS. 
5*. aASG.A   ♦H7RNGDST. .   RANGE   DISTRIBUTION 
55. SASG.T   11. 
56. 3E0   •H7RNG0ST.RA0E-'»EEP/H,11. 
57. apREE   *H7RNGDST. 
58* SASG.A   *H7PPEF. .   PREFERENCE   FILE 
59. aASG.T   12. 
60. aED   *H7PREF.RADE/H,12. 
61. aFREE   *H7PREF. 
62. aASG.A   «H7CSCSS. 
63. aASG.T   14. 
64. 3ED   «H7CSCSS.HM80E1! ,14. 
65. 3FREE   *H7CSCSS 
66. aASG.A   *H7ENGAGE. .   ENGAGEMENT   FILE 
67. aASG.T   13. 
68. aED   »H7ENGAGE.RAPD,T3. 
69. aFREE   *H7ENGAGE. 
70. aASG.A   *H7PCAS. .   PERSONNEL    CASUALTY   FTL^ 
71. aASG.T   16. 
72. aED   »H7PCAS.H,16. 
73. aFREE   *H7PCAS. 
7*. SASG.A   H7KVHH80/XXX/XXX. .   KV   FILE 
75. 3ERS   ?0. 
76. iERS   21. 
77. aERS   25. 
78. 3ERS    26. 
79. 5XQT    ABS-FILE.870PRTFEN 
30.                        1111111 
81. aXQT   ABS-FILE.87QRN'^DSTrEN 
82, 1111111 

SS6 GENERATED   OUTPUT   STREAM PART       I 

Figure D-10.    SSG Example 1 
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SSG GENERATED   OUTPUT   STREAM PIRT       J 

83, aXQT   ABS-FILE.870PKSGEN 
a*. 1              111111 
95. ax:T   «BS-FILE.87C?R3JGE^- 
86. 1             1   1   1   1   1   I 
8T. aERS   22. 
38* aERS   23. 
89. aERS   21*. 
90» aERS      3. 
91. aERS      •». 
92. aERS      9. 
93. aERS 31. 
9*. 3ERS 32. 
9S« aERS   31*. 
9ft. aXQT   ABS-FILE.a7QM*IN 
tl» 1111111 
98. 2           1 
9«>. 3           T      F 

100. 4 1   60         1   60 
101. aASG.T   S0RT33.,///1D0D 
1Q2. 3S0RT.ES 
1J3. 1            VOLUME^SHALL 
10'*. 2            KEYU = 3,35,36,B,A:<«,»5,3fti3, A:2,35,36,B,A:1, 35,36,?,A 
105. 3 FILEIN=33. 
106. <> FILE0UT=S0RT33. 
107. aEOF 
118. auSE   33.,SORT33. 
109. aASG.T   SORT9.,///1030 
110. asORT.ES 
111. 1 VOLUMF=SMALL 
\\l- I           KEYW=3,35,36,B,A:U,»S,3S»B,A:2»35,36,B,Arl,35,36,P,S 
113. 3            FILEI '.'=9. 
lif. •*            FILE0UT=SORT9. 
11?. aEOF 
116. aUSE    9.,S0RT9. 
117. SASG.T   SORT2i».,///1300 
118. aSORT.ES 
119. 1 VOLUHE^SMALL 
120. 2          KEYW = 3^^35,36,B,A:1,35,36,3,A:2,35,36,B,A:1,35,36,P,A 
1^1. 5             rILEIn-2*l. 
122. <t FILECUT::S0RT2<>. 
123. aEOF 
\Z<*» auSE   2'».,S0RT2*. 
125. aASG.T   SORT32.,///l?0C 
126. aSORT.ES 
127. 1 VOLUMFzSMALL 
\ll' I          KEYU = 3,35,36,B,A:'»,T5,36,B,A:2,35,36,B,A:l,35,36,e,A 
ItV. 3            FILLIN—32. 
130. ^ FILEOUT:SORT32. 
131. aEOF 
132. auSE    32.,S0RT32. 
\l}' S   •      SAVE   DIRECT   ACCESS   FILES   ALLOC,    FALLOC,   AND   TTLOS   IN   ELEMENTS 
131. aASG,A   H7HM8D/XXX/X»X. 
135. a    .   COPY,I   3.,H7HM8".A07R1 
136. 3    .   COPY,I   <t. ,H7HK8:.F0TR1 
13"'. a    .    COPY, I   9. ,H7HM8a.T0'^RI 
138. aOELETE.C   H7HH8CRn3?l/XXX/XXX. 
139. aXQT    ABS-FILE.PAUSE 
i'«ci. acAT,p H7HM8DRa3R i/xxx/xxx.,F///2aooa 
l'*l. 3ASG,A   H7HM8aRG3R 1/IXX/XXX. 
l"*?. aKEEP   H7HM80RQ3R1 . 
1'43. uBRKPT PRINT$/H7HM8aRr3Rl 
l"*"*. aXQT   ABS-FILE .870RE»0RT 
l"*?. 1           0 
146. 2                111111 
l'»7. 3               123H56789   1D 
l'*8. i»               H   12   13    in   15    16   !7   IP    19    20 
149. 5 21   22   23   2'»   25   26   27   28    29    30 
150. 6 31   32   33   314   35   36   37   ZB    39    40 
151. 7 HI   i»2   1*3   HI*   <t5   <»6   »7   i»P   M9    50 
152. 8 51   52   53   51   55   56   57   5P   59   60 
153. 9 9999 
151. 10              123156789   in 
155. 11               11    12   13    11    15   16   17   IP    19    20 
J56. 12              21   22   23   21   25   26   27   28   29   30 
157. 13 31   32   33   31   35   36   ?7   38    39   IP 
158. 11 11   12   13   11   15   16   »7   IP   19    50 
159. 15 51   52   53   51   55   56   ?7   58   59   60 
160. 16 9999 
161. aEOF 
162. aSRKPT   PRINTS 
163. a    .   SYM.U   H7HM80R03'!. 
161. aOELETE.C   H7HM80D03'1/XXX/XXX. 

SSG GENERATED   OUTPUT   STREAM PART      ) 

Figure D-10. SSG Example 1 
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SSG   GENERSTtD OUTPUT STREAM   PART  J 

165. axQT   A8S-FILE.PAUSE 
166. dCATfP   H7HM80D03Rl/rxX/XXX.,F///2QQ00 
167. SASGfA   H7HM8QDQ3R1/»XX/XXX. 
168. aKEEP   H7HH80D03P1. 
169. 3BRKPT   PR INTS/H7HM80D03P1 
170. aXQT   ABS-FILE.870GEMKV 
171. aXQT   ABS-FILE .87QPRrKV 
172. I KV   SCCREBOARD   FOR   H"8a      ENV   03        SEED   1 
173. 2 10   8   5 
17«». 3           123'«5612'»'« 
175. <♦ 12312'»'» 
176. aAOD.E   H7AFPFILES.INVHHflO 
177. aAOD.E   7. 
178. aED   7.,H7HVHM8n.En3»I 
179. 3    .   COPY   KV   FILE   FOR   KV   ROLLUP 
180. aASG,T   7. .   FOLLPWING   PROGRAM   WRITES   TO   UNIT   7 
181. 3XQT    ABS-FILE .870GE>«AL 
132. a    .   PRINT   THE   ALLOCATION   REPORT 
183. aXQT    ABS-FILE.87QPRTKV 
la**. 1            ALLOCATION   REPORT   FOR   HMSO   ENV   03   SEED   1 
135. 2           ID   8   5 
186. 3 1   2   3   4   5   6   <I2   I** 
187. H 1   2   3   42   *<♦ 
138. aAOD.E   H7AFPFILES.IVVHMP0 
189. 3A0D,E   7. 
190. aHOe        **   HM80   CXPS   ENV   03      SEED   1   ** 
191. a    .      CREATE   OUTPUT   FILE*^   FOP   CXPS 
192. 3AS6,T   29. 
193. aAS6,T   30. 
19'*. 3   .      RUN   THE   MERGE   WOOULE 
195. 3 .  RUN WITH FILES DEVFLOPED EARLIER 
196. a . COPY,I H7HH8G .Ari7Pl,3. 
197. a . COPY,I H7HM8a.F"3Pl,1. 
198. 3 . COPY,I H7HM8Q.T''3R1,9. 
199. 3ERS 7. 
200. 5XQT ABS-FILE.87QCXPS 
201. 1 1   80     E     I     1      3     2001     IDOO 
202. 2 TRUE 
2Q3. 3           111111 
23'*. U           1      i* 
205. 5              1         ll 
2Q6. 6               1         ni 
2Q7. 3A00   «H7GL0PAL.CVALS 
208. 3A0D    =>H7GL0BAL.FRACTS 
2Q9. 3    .      COPY   CXPS   OUTPffT   FOR   INPUTTING   TO   ROLLUP 
210. 30ATA,L   29. 
211. SEND 
212. 3C0PY,I   29.,H7HM80.''D3RI 
213. 3ASG,T   SORTOUT. 
21'». aSORT.S 
215. 1 V0LUME=SMALL 
216. 2 KEYrl,5,CH,A:67,l'^,rH,A 
217. 3 FILEIN=29. 
218. 1 FILE0UT=S0RT0UT. 
219. 3ED,R   SORTOUT. 
22C. 1            LNP* 
221. 2 EXI 
222. SBRKPT   PRINTI 
223. aSYH.U   H7HM80D03R1.,3 
22'*. aFIN 
225. SEOF 

SSG GENERATED   OUTPUT   STREAM PART       I 

Figure D-10.    SSG Example 1 
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SSG SGS STATEMENTS 

SGS 
SUNI3 
USEPI 
PFILE 
FORCE 
FORCE 
ENV 3 
LNVFI 
ENVLA 
SUPP 
PNAME 

LIGHT 
BOIV 
RDIV 
ALPHA 
NREPS 
KVCOP 
3ASE 
PKS   rt 
RNGDS 
PREF 
CSCSS 
ENGA5 
PCAS 
CVALS 
FRACT 
5DNST 
GDNST 
TYPLI 
SUPER 
SUPER 
SUPER 
QSKE3 
QAPKS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
RPTPS 
AIRl 
AIR2 
OJTPO 
OKTHT 
QJVIS 
OJDAr 
OJPOS 
IBFOR 
IRFOR 
IC0M3 
TVAL3 
SEQF 

30 
D   H7 
S   *H 

hM8 
ICH 
1 02 
PST 
ST 14 
G 1 j 
S RA 

5A 
D   D 

1    1 
3   1 

A   B 
1 Z 

lES 
*H7S 
7PKS 
T *H 
*H7P 

*H7 
E "H 
■»H7P 

■>H7 
S 4H 
Yl T 
Y2 F 
f 1 
TRP 
B 
P 

7AFP   *084FP 
C 
H 

C3   ^4   ZS   3b   07   08   09   ID   11   12    13   14   15    16 
4 

6 11 04 01 06 11 04 Ql 06 11 C4 
PO STATIC RACE BAPr RAPD STATIC 
PD   STATIC   RACE   BAPP   RAPD   STATIC 
DONNNNODDDNNNN 
13111311131113 
41314131413141 
COEFGHIJKLMNOP 
3 

1 
ASEDATA 

ri U6 11 04 
PACE BAPD ; 
PACE   BAPD 

7RNG 
REF 
CSCS 
7ENG 
CAS 
GLOB 
7GL0 

T    T 
F   F 

6D 
"lu 
1   2 
1   2 

OST 

S 
AGE 
H 
AL   C 
BAL 

F    T 
T   F 

1 
3   5 

3   4 
3   1 

RAPD 

VALS 
FRACTS 

T    T   F   T   T   1 
F   F    T   F   F   F 
60 
t • 

5   6    42   44" 
44 •' 

• 1 
• 1 
• 2 
• 3 
• 4 
• 5 
• 1 
• 1 
• 2 
• 3 
'    4 
• 5 

1 
1 
SO' • 

1    1 
1 1 
2 3 

2   3 
1   12 

2 
32 

1 42 
1 52 

2 3 
1 li 
1 22 
1 32 
1 42 
1   52 

19   70 
"    ?0 

0    " 
N   TR UE 

41 
41 

t 

E" 
i   1 
1   2 
4    1 

DGl" 
GGO" 
1" 

4   5   6 7   8   9   10 •" 
13   14 15    16   17 1£ 
23   24 25   2b   27 2E   29 
33   34 35    36   37 33    39 40 
43   44 45   46   47 48   49 50 
53   54 55    56   57 56   59 6C 
4   5    6 7   8   9    10 '• 
13   14 15    16    17 IB    19 2-! 
23   2H 25   26   27 28   29 30 
33   34 35    36   37 38   39 4C 
43   44 45   46   47 48   49 50 
53   54 55   56   57 58   59 60 

11122222222 
22211112222 
2341234    1234 
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3. 1 
i*. 1 
5. I 
6. 1 
T. 1 a. 1 
9. X 

IG. 1 
11. i 
IZ. 1 
13. 1 
l"*. 1 
15. i 
16. 1 
17. 1 
18. 1 
i-?. 1 
2a. 1 
21. 1 
22. 1 
23. 1 
Z"*. i. 
25. s 
26. z 
27. 1 
28. 1 
29. 1 
3i:. 1 
31. X 
32. i 
33. 1, 
3". i 
35. i 
36. i 
37. X 
3? . 1 
39. 1 
'4n. 1 
41. 1 
"♦i. 1 
43. i 
'('♦. z 
'♦S. I 
i+e. z 
'♦7. k 
ts. i 
i*?. z 
5C. 2 
5 1. Z 
52. 
1- T -1 3 3. t. 
5<*. z 
35. z 
56. z 
57. c 
56. i. 
59. z 
6^.. -p 

61. L 

62. z 
63. z 
5«. z 
65. i. 

66. z 
67. z 
68. z 
69. z 
7r. z 
71. z 
7Z. c 
73. z 
7'4. z 
75. z 
76. 2 
77. 2 
7fi. z 
79. z 
SC. z 
81. z 
32. z 

wINCREMPNT   IE   fOM   C E^4VFIPST , 1, 7 , U   TO   CLNVLAST , 1, i 11 3 
oCkEATE   5GS:   COMBAT   CE^V,l,IE,ia 
sCSEATc   S6S:   PREFIX   CUSERID, 1,1,13CFORCE,1,1,13 
wCREATE   SGS:   CXPS   CENy.I.IE.ll 
*CREATt   SGS:   CSELT   CFORCE, 1,1113ECSUPP,1,IE113 
^CREATE   SGS:   EASELT   C FORCE , I , 1, 1 DEC ENV, ! , IE , 1 3      .,,,^„^^e,^^   ,    ,    ,-, 
»CREATE   SGS:   PKSELT   CPNAMES,1,IE,13-CLlGHT,1,IE,13/CFORCEICH,1,1,13 
vCSEATE   SGS:   PNGELT   CPNAMES,1,IE,13-OEEP/CFORCEICH,1,1,13 
(■CREATE   SGS:   PRFELT   C PNAME S, 1 ,IE , 1 3/C FORCFICH ,1 ,1 , 1 3 
^CREATE   SGS:   INVNTR   H7AFPFILES    INVCFORCE , 1,1113 
^CREATE   SGS:   MOIVl   CBDIV ,1 iIE.13 
♦ CREATE   3GS:   NDIV2   CROIV , 1 ,IE , 13 
aCREATE   SGS:   CNSTYl   CGDNSTY 1 , 1 ,IE , 13 
♦CREATE   SGS:   0NSTY2   CGDNSTY2,I,IE,13 
*CRKPT,K   GOCFORCE.l,1,13EC COMBAT.l,l,I3NCNREPS,l,lil3 
*EDIT   ON 
liRUN,/TPR   DnCDUNID,l,l,13C ALPHA, 1,1 E.13CNPEPS, 1,1, 13,E1899P22770,C 
SECPET,60C,63''0 .   KNOX    1703)    '»76-'»923 
IIQU4L   UNCLASSIFIED -    • 
«ASG,A   H7AFPFTLES/XXX/XXX, 
OASG.A    H7RUNS/XXX/XXX. 
♦INCREHFNT   L   TO   CPFILES3 

*ir4CREMENT   f^   TO   CPFILES,13 
t»ASG,A   CPFILES,L,M,13. 

«LGOP 
♦ LOOP 
BHDG.S   ■»*»*   tF0RCE,l,l,13   ENV   CCOMB AT , 1 , 1 ,1 3   SEEDS   CNREPS,13   «**■> 
»PRT,S    H7RUNS.G0CFORCE,1,1 ,13ECCOMB AT,i , 1,13NCNKEPS ,i , 1,13 
B    .      SAVE    THE   PROGRAMS 
liASG.T    ABS-FILE.,///10DCa 
» COPY, AC   ■»H7AFP .8 7CPKSGEN , A8 S-FILE .8 7npK5GEN 
»COPY,AC    «H7AFP.37CPR0JGEN ,ABS-FIL£ .a7uPR0JG£N 
sCOPY,AC   »H7AFP .3 7QPREFGEN ,ABS-FILE .STOPREFGEN 
8 COPY, AC   =>H7AFP .6 7C RNGOSTG EN , AB S-F ILE .S 7CRNGDSTGEN 
nCOPY, AC   «H7AFP .a7DHAIN,A8 S-FILE .e7.":MAIN 
BCOPY, AC   «9 8AFP .37GGENK V , A BS-FILL .S 7i:GENK V 
9C0PY,AC   «9SAFP.S7rGENAL.AES-FILE.8 7UGENAL 
It COPY, AC   ■»9SAFP .3''r.PRTKV,ABS-FIL£.e7GPRTKV 
nCOPY.AC   «H7AFP.870CXPS,ABS-FILE.87CCXPS 
»CCPY,AC   «h7AFP .870REP0RT,ABS-FILE.87GftEP0RT 
nCOPY,AC   «H7AFP.PAUSE,ABS-FILE.PAUSE 
♦INCREMENT   L   TQ    CPFILES3 

♦INCREMENT   M   TO   CPFILES,13 
•♦FREE   CPFILES,L,M,13. 

♦ LOOP 
♦ LOOP 
♦IF   CC0MBAT3 

liASG.T   2C.,///'40DQ 
(!ASG,T 2i.,///'»ooa 
KASG.T 22.,///'40C3 
SASG.T 23.,///'♦COO 
tiASG,T 2M.,///5GaC 
»ASG,T 2S.,///'4^G3 
»4SG,T 26.,///tQD0 
aASG.T 3.,///2rC3 
»ASG,T 4.,///20Ca 
dASCT 7.,///2CaC 
»    . UNIT   35    IS   USED   FOR   TEMPORARY   STORAGE 
BASG,T SS-./Z/Z^G: 
«aSG,T   34.,///25C3Q 
iiASG,T    9.,///sec 
     "      :i.,///7333 

32.,///i3rQa 
33. ,///2000 

TO 1 
I N P U 

>iASG ,T 
BASG ,T 
siSG ,T 
♦SET t  . _ 
a. INPUT    FILES 

« I  LOCATE THE ELEMENTS FOR ENVIRONMENT DEPENDENT FILES 

BASEDATA FILE BASG,A CEASE,1,1,13. 
tUSG,"" 15. 
uED !:BASE,i,l,13.CBASeLT,l,l,13,15. 
SPRT.S t:BASr,l,l,13.CBAScLT,l,l,13 
HfP.Zi   [BASE ,1,1,13. 
BASG,A    CPKS,i,1,13/XXX/XXX. .   PKS 
»ASG,T    10. 
cED   CPKS.l,!,13.CPKSELT, 1,1,13,1C. 
HFREE   CPKS,1,1,13. 
«iASG,A   CRNGDST, 1, 1, 13. .   RANGE   DISTRIBUTION 
tiiSG.T    11. 
(iED   C=NGDST ,1,1,13.CRMGELT, 1,1, 13,11. 
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83. 2 
SM. 2 
35. 2 
86. 2 
37. 2 
38. 2 
89. 2 
9e. 2 
9U 2 
92. 2 
93. 2 
9<». 2 
95. 2 
96. 2 
97. 2 
98. 2 
99. 2 

ICC. 2 
131. 2 
132. 2 
133. 2 
IC*. 2 
105. 2 

l37. 
2 
2 

ICS. 2 
109. 2 
lie. 2 
111. 2 
112. 2 
113. 2 
1114. 3 
115. 3 
116. 3 
117. 3 
ua. 3 
119. 3 
IZD. 3 
121. i 
122. 5 
123, 3 
124. 3 
125. 3 
126. 3 
127. 3 
12?. 3 
129. 3 
130. 3 
131. 3 
132. 3 
133. 3 
ISJi. 3 
135. 3 
136. 3 
137. 3 
138. 3 
139. 3 
I'^r. 3 
141. 3 
142. 3 
143. 3 
144. 3 
14 5. 3 
146. 3 
147. 3 
146. 3 
149. 3 isn. 3 
lil. 3 
152. 3 
153. 3 
154. 3 
155. 3 
156. 3 
157. 3 
158. 3 
159. 3 
16'-. 3 
161. 3 
162. 3 
163. 3 
lo4. 3 

BASG.A   CPREr.I, 
»ASG,T    12. 

IrU. i\lV. .   PREFERENCE   FILE 

SEC   rPREF,1,1,1 
■REE   CPREF.l.l aFF 

BASG,*   CCSCSS,! 
KilSG.T    14. 
«ED   CCSCSS,!,!, 
tfFREE   CCSCSS,1, 
SASG.A   CENGAGE, 
IIASG,T   13. 
KED CENGAGE.l.l 
»FR^r   CENGAGE ,1 
SASG.a   CPCAS,1, 
OASG.T   16. 
HED    CPCAS,1,1,1 
KFREE   CPCAS,l,i 
8ASG,A   CUSEPIO, 
»ERS    ■'0. 
HERS   21. 
HERS   25. 
l«ERS   ?6. 
«XCT   ABS-FILE.e 
111111 

KXOT    ABS-FILE.8 
111111 

«XCT    ABS-FILE.8 
111111 

CXCT    ABS-FILE.8 
111111 

aINC.?EMENT   TR    T 
♦ CKTATE   Sf^S: 
«S£T   R   TO   CRE 
«ERS   22. 

23. 
1:4. 
3. 
4. 
9. 

3.CPRFELT,1,1,13,12. 
,13. 
,1,13. 

13.CCSELT,l,l,ia,14. 
1,13 
1,1,13. .   ENGAGEMENT   FILE 

,13.CENGAGE,1,2,13,13. 
,1,13. 
1,13. . PERSONNEL CASUALTY FILE 

3.CPCAS,1 ,3,13,16. 
,13. 
1,1,13KVCF0RC£,1,1,13/XXX/XXX. .   KV   FILE 

7DPREFGEN 

70RNGDSTGEN 

7CPKSGEN 

7CPR0JGEN 

0   CNREPS,13 
PEPS   CNREPS,1,IR,13 
PS,1,1,13 

»ER; 
«ERS 
»ERS 
«ERS 
ttERS 
HERS   31. 
tiERS   32. 
OCRS   34. 
»XCT   ABS-FILE 
111111 

C*R3 
C3NSTY1,1,E,1 
CTYDLIM,1,1,1 
KASG.T   SORT33 
SSGPTiES 
VOLUME-SMALL 
KrYU=3,35,36, 
riLEIN=33. 
FILEGUT=SPRT3 
«EOF 
«USE   33.,SORT 
«ASG,T   S0PT9. 
«SORT,ES 
VOLUME=SMALL 
KEYW=:,35,56, 
FILEI\=9. 
FIL-0UT=S0RT9 
KEuF 
BUST    9.,S0RT9 
«A3G,T   S0PT24 
«SORT,£S 
VOLUME-SMJLL 
KEYW=3,35,36, 
FIL^If;-24. 
FILEOUT:S0RT2 
8EQF 
HUSE   24.,SORT 
«ASG,T   SOPT32 
KSORT.ES 
VOLUMEZSMSLL 
KEYWr3,35,36, 
FILElr^rJZ. 
FILE0UTXS0RT3 
KEOF 
»USE 32..SORT 
« . SAVE OIR 
«ASG,A CPOEFI 
»    .   COPY,I   3. 

.870MAIN 

3     CDNSTY2,1,E,13 
3   CTYPLIM ,1,2,13 CTYPLIM,1,3,i3   CTYPLIM, 1,4, 1 3 
.,///lCCQ 

e,A:4,35,36,B,A:2,35,36,B,A:l,35,36,B,A 

3. 

33. 
,///1030 

B,A:4,35,36,P,A:2,35,3fc,B,A:l,35,36,8,A 

.,///ircD 

B,A:4,35,36,P,A:2,35,3 6,6,A:1,35,36,8, A 

4. 

24. 
.,///lGCC 

B,A:4,35,36,P,A:2,35,36,E,A:l,35,36,B,A 

2. 

32 . 
ECT   ACCESS   FILES   ALLOC,   FALLOC,   AND    TTLOS    IN   ^LEfENT"; 
X, 1,1,13/XXX/XXX. 
,CPREFIX, 1,1,13.ACC0MBAT,1,L,13RC«R3 
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165. 
166. 
167, 
16S. 
169. 
ITC, 
171. 
172. 
173. 
174. 
175. 
176. 
177. 
178. 
179. 
13 0. 
131. 
132. 
163, 
18U. 
135. 
186. 
137. 
IbS. 
139. 
190. 
191. 
192. 
193. 
19M. 
195. 
1 J6. 
197. 
198. 
199. 
2Cu. 
2L1. 
232. 
233. 
2CU. 
2u5. 
206. 
227. 
2 J8. 
2:9. 
21'-. 
211. 
212. 
213. 
21'». 
215. 
216. 
217. 
21^-. 
21?. 
22:-. 
221. 
222. 
223. 
224. 
225. 
226. 
227. 
22P. 
229. 
2 3-. 
231. 
232. 
233. 
23«. 
235. 
236. 
237. 
238. 
239. 
24C. 
241. 
242. 
243. 
244. 
245. 
246. 

SSG 

i 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
6 
5 
4 
4 
4 
5 
6 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
5 
3 
5 
5 
5 
S 
s 
5 
3 
5 
5 

3 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

«    .   COPV.T   4.,CPREFIX, l,l,13.FCCqMBAT,l,|,11RC;Ra 
D    .   COPY,!   9.,CPRfeFIX, Ul.l^.TCCOMBAT.l.E.lORC^R] 

*"KDELETE^C   CPREFIX,!, l,nRCC0MBAT,l,E,13RC*R3/XXX/XXX. 
DXOT   AbS-FILE .PAUSE ^...^r^n^r, HCAT.P   CPREFIX,1.1.13RCCOMBAT,1,E,13RC*R3/XXX/XXX.,F///20CJO 
•ASGIA   rPREFIX,l|i;i3PCC0MBAT,l,E,i3RC»R3/XXX/XXX. 
ftKEEP   CPREFIX,I,l,13fiCCCHBAT,i,E,l3RE»R3. 
rtRRKPT   PRINTS/CPREFIX,l,i,i3RCC0MBAT,l,E,13RC»R3 
»XCT    ABS-FILE .870REP0RT 
C0APKS,l,l,13 

T    1    1    1    I    1 
^INCREMENT   K    TO   CRPTPS13 

»INCRr«ENT   L   TO   CRPTPS1,K3 
CRPTPSl.K ,L,13 

vLOOP 
»LOOP 
9999 
*TNCREHFNT   K    TO   CRPTPS23 

^INCRLMENT   L   TO   CRPTPS2,K3 
CRPTPS2,K ,L,i3 

»LCOP 
»LOOP 
9999 
KEOF 
BBRKPT   PRINTS ,    .    ^    .   „      „, 
u   .   SYM.U   CPREFIX,1, 1,13RCC0MBAT, 1,E,13RC*R3. 

ftENC 
KDELETE.C   EPREFIX,l,l,13DrC0MBAT,l,E,13RC«R3/XXX/XXX. 

»CAT,P^CP''EFIX, Ul,13DCCOMBAT,l,£,13RC»R3/XXX/XXX.,F///2u:3aO 
KASGIA   CP°EFIX,1,1,13CCC0faAT,l,E,i3RC»R3/XXX/XXX. 
8KEEP   CPREFIX,l,l,i3DCC0KBAT,I,E,l3RC->R3. 
KBKKPT   PRTNTi/CPREFTX,i,l,13DCC0MBAT,l,E,13RC*R3 
KXQT   ABS-FILE.870GENKV 
SXQ-'   AES-FILE.370PRTKV ^ ,    ^^ 
KV    SCOREBOARD   FOR   C FOR CE , 1, 1 , 1 3      ENV   CCOMB AT, 1 , E , 1 3 SELD   C=»R3 
CSUPERTRP,1,1,13 
CSUPERE ,1,1,13 
CSUPERK.1.1.13 
KAOD.E   ClflVNTR,l,l,13.CINVNTR,l,2,13 

liFD   7.,CUSERID,l,l,13KVCF0RCE,l,l,i3.£CC0f<BAT,l,E,13RC«R3 
«     .   COPY   KV    FILE   FOR    KV   ROLLUP 
»ASG,T   7. .   FOLLOUING   PROGRAM   WRITES   TO   UNIT    7 
»XQT ABS-FILE.S70GENAL 
» . PRINT THE ALLOCATION PEPORT 
«XaT   ABS-FILE.STOPRTKV ,    ,    ,    ,,   ,^^„   ^^-,, 
ALLOCATION   REPORT   FOR   CFORCE,1, 1,13   ENV   CC0K3AT , 1,E,13   SEED   C«R3 
CSUPERTRP.l,1,13 
CSUP£RB,1,1,13 
CSUPLRR,1,1,13 
t<AuD,E   CIM«NTR,1,1,13.CINVNTR,1,2,13 
«AOn,£    7. 
»IF   CCXPS3 

■sIF   NOT   CC0HBAT3 
»ASG,T   7.,///2GDa 
l<ASG,A   CBASE,1,1,1 3. .   BASFDATA   FILt 
BJS6,T   15. 
BED   CFASE,l,l,13.CBASFLT,l,i,13,15. 
8FREE   CEASE ,1,1,13 . 
»ASG,A   CCSCSS,1,1,13. 
3ASG,T    14. 
atC   CCSCSS,I,l,13.CCSrLT,l,l,13,14. 

»iS6tA'"CPCAsIili*i3. ■■■     .   PERSONNEL   CASUALTY    FILE 
«aSG,T    16. 
SEC   CPC AS,1,1,13.CPCAS,1,2,13,16. 
SFREE   CPCAS ,1,1,13. 
«    .      END   OF   NOT   COMBAT   IF 

*FNO 
«HDG *«   CF0RCE,1,1 ,13   CXPS   ENV   CCXPS,1,E,13      SEED   C*S3   *» 
»    .      CRt^ATE   OUTPUT   FILES   FOR   CXPS 
»5SG,T   29. 
KASG,!    70. 

.a    .      RUN   THE   MERGE   MODULE 
»    .      RUN   WITH   FILES    DEVELOPED   EAi^LIER 
»    .    COPY,I   CPREFIX,1 ,1,13.ACCXPS,1,E,13RC*R3,3. 
»    .   COPY,I   CPREFIX,1,1,13.FCCXPS,1,E,13PC«R3,4. 
»   .   COPY,I   CPREFIX,1 ,1,13.TCCXPS,1,E,13RC*R3,9. 
JERS   7. 
DXCT    ABS-FILE.87C)CXPS 
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g"*?. n 
Sa. •« 
249. t 
25C. n 
251. 4 
252. It 
253. i« 
251*. H 
255. H 
256. 4 
257. 4 
258. ^ 
259. I* 
26n. 4 
261. "♦ 
262. 4 
263. 4 
2o4. 4 
265. 4 
266. 4 
267. it 
26ft. ^ 
269. H 
27n. H 
271. <t 
272. It 

273. l» 
27=+. t 
275. 4 
276. 4 
277. 4 
278. 3 
279. 3 
2 3 0. 3 
231. 3 
232. 2 
233. 2 
2a'». i. 
235. 1 «r 
286. i «F 
237. 1 »P 
288. 1 »R 
239. 1 *R 
2?r. 1 «P 
291. 1 «R 
292. 1 »R 
293. 1 »R 
29". 1 »P 
295. i *R 
256. 1 »R 
297. 1 *R 
293. I «R 
299. 1 »R 
I:J. C *L00 
301. u iEDF 

«.    IMAgr   GIVING   INDICES   IN   CBT   POT   OUTPUT   RECORDS 
oEDiT   ON 
CICOMBO.l ,1,1 31. 
C0JTP0,!,I,13£ 
COKTHTR,i,i,iat 

COJVIS,1,IE,13t 
COJDAY,l.IE,13t 
CCJPOS,1,IE,lit 

CTBF0R,1,1,13t 
CIRFOR,!,l.i: 
*.    IMAGF   GIVING   INDICES   OF    INPUT   CS/CSS   MODULI 
CTVAL0N,1,1,1D 
111111 
CNDIV1,1,E,13     CNDIV2,l,Ef13 
C>IRlfi,i,i3 
CAIR2,1,1,13 
»«DD CCVALS,1,1,X3.CCV»LS,1,2,13 
((ADD CFPACTS,1,1,I3.CFRACTS,1,2,13 
t) .  COPY CXPS OUTPUT FOR INPUTTING TO ROLLUP 
«PATA,L 29. 
»END 
ttCOPY.I   2 9,,tPREFIX, l,l,i3.ECCXPS,l,E,13RC»R3 
«tASG,T   SORTOUT, 
IIS0RT,S 
VnLUHE::SMALL 
KEY=1,5,CH,A:67,10,CH,A 
FILEINZ29, 
FIL£OUT=SORTOUT. 
«t?:D,R   SORTOUT. 
LNP • 
EXI 

»END 
UBRKPT    PRTNTs 
«SYH,U   CPPEFIX,l,l,13DCC0MBAT,l,c,i3RC*R3.,CKVC0PIES,l,l,l3 
«R£HOVE   SGS   REPS 

wLOOP .IP 
«.      END   OF   CXPS    IF 
«.      dNO   OF   ENVIRONMENT   IF 
ND 
IN 
EMOVE    SGS   COMBAT 
EMOVi   SCS   PREFIX 
EfOVE   SGS   CXPS 
EfOVE   SGS   C^ELT 
EMOVE   SGS   BASELT 
tMOVE   SGS   PKSELT 
EMOVE   SGS   RNGELT 
EMOVE   SGS   PRFELT 
Ef'OVE   SGS   INVNTR 
EMOVE   SGS   NPIVi 
EMOVE   SGS   NDIV2 
EMOVE    SGS   DNSTYl 
EMOVE   SGS   0NSTY2 
P .IE 

SSG STSEAM   GENERATION   RUN   LOG   PART    1 

COMBAT 04 
PREFIX H7HM8C 
CXPS n4 
CSELT    HMir:EQ4 
BASELT   HM8CEC4 
PKSELT   ?APD-0/H 
RNGELT   BAPO-DEEP/H 
PRFELT   BAPD/H 
INVNTR   H7AFPFILES    INVHM80 
NDIVl    3 
N0IV2    I 
DNSTYl   F 
DNSTY"   T 

SSG GENERATED   OUTPUT   STREAM PART    1 

1, 1 SKEL 

SSG 

HEPS 
REPS 
SEPS 

STSEAM    GENERATION   RUN   LOG   PART    1 

Figure D-11.    SSG Example 2 
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I' 
C m 

3. 
u. 
5. 
6. 
7. 
f. . 
9. 

IC. 
11. 
It. 
13. 
lu. 
15. 

.16. 
17. 
18. 
19. 
ZZ. 
21. 
22. 
23. 
2". 
25. 
26. 
27. 
28. 
29. 
3 C . 
3 1 . 
32. 
33. 
3t . 
3S. 
3£ . 
37. 
iS . 
3 9. 
tO. 
41. 
t2 . 
43. 
'4t. 
45. 
46. 
47. 
43. 
49. 
5P. 
51. 
3 Z . 
53. 

55. 
56. 
57. 
58. 
59. 
b G. 
bl. 
52. 
b?. 
b". 
55. 
66. 
57. 
6 5. 
69. 
7;. 
7 1. 
72. 
73. 
7t. 
75 . 
76. 
77. 
7f? . 
7<;. 
5C. 
31. 
82. 

<iRUN,/TPR    D5J90X*E 
aCUSL   UNCLASSlFIEb 

1899P22770,SECRETt600.630C .   KNOX    (703»   476-4923 

oiASG.A   H7AFPFILES/XXX/XXX. 
iASG.A   H7RUNS/XXX/XXX. 
iASGtA *H7AFP. 
SASG.A «98iFP. 
iHDG.S   *«*»   HM80   ENV   C4   SEEDS    3   **** 
iPRT,S   H7RUNS .G0HM80E04N1 
i    .      SAVE    THE   PROGRAMS 
il»SG,T   ABS-FILE..///130nu 
SCOPY,AC   *H7AFP.8 7CPKSGEN,ABS-FILE.870PKSGEN 
MCOPY,AC   *H7AFP.87 0PROJGEN,ABS-F1LE.870PROJGEN 
olCOPY.AC   *H7AFP.87QPREFPEN,ABS-FILE.8 70PREFGEN 
aCOPY.AC   *H7AFP.87CRNGDSTGEN,ABS-FIL£.8 7aRNGDSTGEN 
■ COPY,AC   «H7AFP.87CHAIN,ABS-F ILE.37CMAIS' 
SCOPY,AC    •9 8AFP,87QGENKV,ABS-FIL£ .a70G£NKW 
aCOPY,AC   «9aAFP.87GGENAL,ABS-FILE.8 70GENAL 
iCOPY.AC   *9 8AFP.870PRTKV,ABS-FILt .870PRTKV 
aCOPY,AC   »H7AFP.87r'CXPS,ABS-FILE.a7CCXPS 
ciC0PY,AC   «H7AFP.87DREP0RT,ABS-FILE.87QREP0RT 
iCOPY.AC   *H7AFP.P4USE,ABS-FILE.PAUSE 
tlFREE   ffHTAFP, 
aFREE   «98AFP. 
SASG.T   ~a.,///4CD0 
aASG,T r^Lj/z/noao 
aASG,T  ?2.,///4cao 
oASG.T 23.,///40u0 
iASG,T :?4.,///5QCa 
iASG.T 25.,///4CDG 
aASG,T ,"'6 .,///4C00 

"      3 .,///2uDC 
4.,///20D0 
7.,///2CDC 

UNIT   35   IS   USED   FOR   TEMPORARY   STORAGE 
aASG,T   I5.,///23D0 
aASG.T   34.,///25000 
SASG.T      9.,///50Q 
    "     31.,///7aOO 

32.,///13O00 
33.,///20Q0 

INPUT FILES 

iASG.T 
SASG.T 
SASG.T 

SASG.T 
SASG.T 
SASG.T 

LOCATE   THE   ELEMENTS   FOR   ENVIRONMENT   DEPENDENT   FILES 

SASG.A   «H7BASEDATA, 
SASG.T    15. 
SED   »H7PASEDATA.HM30Ea4,15. 
iPRT.S   *H78ASEDATA,HM80Ea4 
SFRCE   •»H7BASEDATA. 
uASG.A    H7PKS/XXX/XXX . . 
SASG.T    !0. 
SED   H7PKS.8AP0-D/H,1Q. 
iFREE   H7PKS. 
SASG.A   «H7RNGDST. 
SASG.T    !1. 
SFD   «H7''NGDST.BAPD-DEEP/H,11. 
SFREE *H7RNGDST. 
SASG.A ftHTPREF. 
SASG.T 12. 
SED »H7PREF.BAPD/H,12. 
SFREE »M7PREF. 
SASG.A *H7CSCSS. 
SASG.T :4. 
cEO *H7rSCSS.HM8QED4 .14. 
aFRE£ •M7CSCSS 
SASG.A >!'H7ENGA6E. 
SASG.T 13. 
SED   «H7ENGAGE .RAPD.13. 
SFREE   *H7ENGAGE. 
SASG.A   ■>H7PCAS. 
SASG.T 16. 
SED «H7PCAS.H.16. 
SFREE «M7PCAS. 
oASG.A   H7KVHM80/XXX/XXX. 
cTRS 20. 
SERS 21. 
SERS 25. 
SERS 26. 
SXOT   ABS-FILE.a70PREFGEN 
111111 

SXQT    ABJ-FILE.87GRNG0STGEN 
111111 

BASEDATA   FILE 

PKS 

RANGE DISTRIBUTION 

PREFERENCE FILE 

ENGAGEMENT FILE 

. PERSONNEL CASUALTY FILE 

KV FILE 

SSG GENERATED    OUTPUT   STREAM PART      ) 
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84. 
35. 
36. 
37. 
se. 
39. 
9r. 
9 !. 
92. 
93. 
911. 
95. 
96. 
97. 
98. 
99. 

130. 
13 1. 
Id 2. 
luZ. 
IJU. 
10 5. 
10 6. 
107. 
138. 
139. 
no. 
Ul. 
112. 
113. 
111. 
US. 
116. 
117. 
118. 
U". 
12G. 
12 1. 
122. 
121. 
12 4. 
12 5. 
126. 
127. 
123. 
12';. 
13". 
131. 
13 2. 
133. 
134. 
13 5. 
136. 
137. 
133. 
13°. 
14 0. 
14 1. 
142. 
147. 
144. 
14 5. 
14 6. 
147. 
148. 
14". 
150. 
15 1. 
15?. 
153. 
154. 
15 5. 
15 6. 
15 7. 
15 c. 
15". 
16 C. 
161. 
1S2. 
163. 
164. 

diXQT   ABS-FILr,870PKSGEN 

dXCT ABS-FILE.87aPR0JCEM 
1111111 

iERS 22. 
aERS 23. 
"iERS 24. 
SERS 3. 
iERS 4. 
iERS 9. 
SERS 31. 
aiERS 32. 
otERS 34. 
iXQT ABS-FILE.67UMAIN 

1 ^1    1 1    1   1    1 

3 FT 
4 1   60 1   63 

SASG.T   S0RT33.,///10CD 
aiSORT,ES 

1 VOLUhE::SMALL 
3 ff;^^f^l?|'.^^'8.A:4,35,36,B,A:2,35,36,B,A:I,35,36,P,A 

4 FIL£0UTrS0RT33. aeoF 
iUSE   33.,S0RT33. 
iASG.T   S0RT9.,///10C0 
iiSORT ,ES 

1 VOLUME^SMALL 
1 p?i^^ f ^i|^'^fc.B, A :4,3 5, 36, B, A : 2, 35,36,8, A: 1,35,36, B, A 

4 FiL£0UTrS0RT9. 
(KEOF 
iUSE   9.,S0PT9. 
aASG.T   S0RT24.,///10Cn 
aSORT.ES 

1     VOLUME-SMALL 
3 ?f;^^f^lp:'^'B»*--''.35,36,B,A:2,35,36,B,A:l,35,36,B,A 
4 FiL£0UTrSORT24. 

SECF 
SU3E   24.,SCRT24. 
aJSG.T   S0RT32.,///lDGa 
aSORT,£S 

1 VOLUME:"^MALL 
3 ^^^^f^'^l',-^'3'* ••'♦♦3 5,36,6, A: 2, 35,36,8,A: 1,35,36,9, A 
4 FILE0UTrS0RT32. 

aEOF 

iASG,l*SlH2lg^fLj$S^!'   '^'-^^   *'-'-°'^'   ^*'-'-°C'    '^'^    TTLOS   IN    ELE^-ENTS 
ci    .    COPY, I    3.,H7HM8a.AC4Rl 
a    .   COPY,I   4. ,H7HHac .FHORl 
J    .    COPY,I    9, ,H7HK8D .T04rtl 
oiDELETE.C    H7HM8CDC4R 1/XXX/XXX. 
QlXOT    ABS-FILE .PAUSE 
o,CAT,P   H7HM8GDQ4R1/XXX/XXX.,F///20QCG 
aASG.A    M7HM8CDC4R1/XXX/XXX. 
orKi^tP   H7HM6'-'034R1. 
oBRKPT   FHIMT$/H7H?<80Dn4Pl 
iXQT   AbS-FILE.87CG£NKV 
iXQT    ABS-FILE .87QPRTKV 

' 1?^   SCOREBOAPO   FOR   HH 8(?      ENV    04 SEED    1 

3 123456   42   44 
4 1   2   3   42   44 

iAOD.E   H7AFPFILES.INVHMSO 
oiADD.E    7. 
oiEO    7.,H7KVHM8Q,E!;4R 1 
ci    .   COPY   KV   FILE    FOR    KV    ROLLUP 

2xc'T"lBS-FILE:87e^b°A^''   '"^°"*"   ""^^^   '°   ^"'-^   ^ 
^^^^^"^^^    ^^^   ALLOCATION   REPORT 
aXei    ABS-FILE .87GPRTKV 

I ALLOCATION   REPORT   FOR   HM80   ENV    0^   SEED    1 

3 12    3   4   5    6   42   44 
4 i   2    3   4?   44 

^J&2'|    ti^AFPFILES.IN VHK?U 
uADO.E   7. 
SHOG *•   HP8C   CXPS    ENV   04 SEED I »* 

SSG GENERATED OUTPUT STREAM   PART  ) 

Figure D-11.    SSG Example 2 
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1&5. 
I&6. 
16 7. 
Ib8. 
1&9. 
17 r. 
171. 
172. 
17 3. 
17a. 
175. 
176. 
177. 
178. 
179. 
lac. 
13 1. 
132. 
133. 
ISf. 
135. 
136. 
137. 
13 8. 
13". 
19 0. 
191. 
192. 
193. 
19<4. 
195. 
196. 
197. 
198. 
199. 
23n. 
23 1. 
232. 
23 3. 
23U. 
23 5. 
23 6. 
237. 
23F. 
239. 
21.:. 
211. 
212. 
213. 
21'». 
215. 
216. 
217. 
218. 
219. 
22 G. 
22 1. 
222. 
ZZZ. 
22«. 
22 3. 
22 6. 
227. 
226. 
22°. 
23 r. 
231. 
232. 
233. 
231. 
23 5. 
236. 
237. 
233. 
Zi'^ . 
21* f". 
2'«1. 
2'»2. 
2<*1. 
2'»u. 
2'4 5. 
2H6. 

S! 

2CQ1      lODG 

.^   CREATE   OUTPUT   FILES   FOR   CXPS 
aSG,T   ?9. 

SASG.T   la. 
a   .      RUPJ   THE   fERGE   MODULE 
ui    .      RUN   yITH   FILES   DEVELOPED   EARLIER 
S    .   COPY,I   H7HM80.AnitRl,3. 
a    .    COPV.I   H7HH8U.FDtRlfl. 
J    .   COPY,I   H7HM80.T0 4R1,9. 
S^RS   7. 
aXQT   AaS-FILE.870CXPS 

1   80     E      1      1 
TRUE 
111111 
3      1 

!        <♦! 
1       m 

a*OD   *H7GL0BAL.OVALS 
SAOD   '»h7GL0BAL.FRACTS 
i   .      COPY   CXPS   OUTPUT   FOR   INPUTTING   TO   ROLLUP 
aPATA,L   29. 
aEND 
ciCOPY.I   29.,H7HM80.EC'»R1 
SASG.T   SORTOUT. 
aSORT,S 
VOLUME-SMALL 
K5'Y=1,5,CH,A:67,1D,CH,A 
FIL£Ift=S9. 
FILEOUT=SORT0UT. 
SED.R   SORTOUT. 
LNPf 
iXI 
3BRKPT PRINTS 
aSYK.U HTHMSCDOaRl.,1 
o^RS 22. 
3ERS 23. 
iERS 2'». 
icSS 3. 
oERS <♦. 
oERS 9. 
SERS 31. 
iERS 32. 
iERS St. 
iXOT   ABS-FILE.870MAIN 
111111 

2 
F      T 
1   60 I   6C 
iASG.T   S0RT33.,///100': 
ia50RT,£S 
VOLUME=SMALL 
cTi'r7Mi?^'^^'^'*=''»^^'^^'^'* = ^'-5'^^»B.*:1.35,36,B,A 

FILE0UT-S0RT33. 
aEOF 
liUSE    33.,S0RT33. 
ciASG,T   S0RT9.,///1DQD 
iSORT.ES 
VOLUME^SMALL 
f IYW =3^35, 3 6, 8, A :t», 3 5, 36, B, A : 2, 35, 36, B, A: I, 35,36,8, A 

FILE0UTrS0R79. 
aEOF 
iUSE    9.,S0RT9. 
il«SG,T   S0RT2'».,///10CD 
wiSORT,ES 
VOLUME-SMALL 
5;/!:^ f 3, 35,36,B, A iH,3 5, 36, B, A: 2,35,3 6,8, A: 1,3 5, 36, 8, A 

FILtOUT3SORT2'». 
aEOF 
oU3E   2').,S0RT2it. 
oiASG.T   S0RT32.,///1CGP 
aSORT.cS 
VOLUME=SMALL 
^|Y|;! ^3, 35,3 6,3, A: 4, 3 5, 36,8, A: 2, 35, 36,8,4:1,35,36,8, A 

FILEOUT=S6RT32. 
SEOF 

lAL'.PSiHEiJxJ^si;' ''^'' '"-^'^^ ''^^^"^''' ''^°' '^ ^'-^^^^^^ 
a    .   COPY, I    3.,H7HM8C .A0'>R2 

SSG GENERATED    OUTPUT   STREAM PART 
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2ta. 
214 ■?. 
250. 
25 1. 
25 2. 
25 3. 
25 «. 
255. 
25 6. 
25 7. 
25S. 
25 9. 
260. 
Zbl. 
262. 
26 3. 
2btt. 
25 5. 
26 6. 
26 7. 
Z6S. 
269. 
27 0. 
27 1. 
27 2. 
273. 
27i». 
275. 
27 6. 
277. 
27 a. 
279. 
2S-. 
231. 
23 2. 
233. 

23 5. 
23 6. 
25 T. 
23 8. 
23 9. 
29 r. 
29 1. 
29 2. 
29 3. 
29'». 
29=:. 
29 6. 
297. 
29'!. 
299. 
330. 
3G1. 
3U 2 • 

3at. 
305. 
336. 
T37. 
33.= . 
3C9. 
313. 
311. 

313. 
314. 
315. 
316. 
317. 
31S. 
319. 
32-". 
32 1.. 
32 2. 
Z23. 
32 i*. 
32 5. 
32 6. 
32 7. 
32 S. 

i . CQPYt 
i . COPY, 
SDELETE.C 
SXQT A8^- 
liCAT.P H7 
SASGiA H7 
SKEEP HTH 
SRRKPT PR 
iX5T ABS- 
iXCT ABS- 
KV SCOfiEB 
ir 8 5 
1 2 3 <♦ 5 
1 2 3 U? 
aADO.E H7 
«ADD,E 7. 
SEC 7.,H7 
(i . COPY 
3A56,T 7. 
aXCT ABS- 
a . PRINT 
aXCT ABS- 
ALLOCATTO 
in 8 5 
12 3 4 5 
1 2 3 4 2 
aADD.E H7 
3»C0,E 7. 
SHOG *• 
a    .       CRtA 
iASG,T    -^9 
SASG.T   3C 
A    .      RUN 
a   .      RU^ 
a    .   COPY, 
a  . COPY, 
a  . COPY, 
SERS   7. 
olXCT   ABS- 

1   80      E 
TRUE 

I 4.,H 
I 9.,H 

H7HM8 
FILE.P 
HM8QDQ 
H(<8CDa 
M8CD:]4 
INTS/H 
FILE .8 
FILE .a 
OARO   F 

7HM8C 
7hM8C 
0D04R 
AUSE 
4R2/X 
4R2/X 
R2. 

7CGEN 
70PRT 
OR HM 

.FC4fi2 

.T0''R2 
2/XXX/XXX. 

XX/XXX.,F///20CDa 
XX/XXX . 

DC4P2 
KV 
KV 
&r     ENV   04 SEED   2 

6    42   44 
44 
AFPFILES.IN 

KVHM8C.En4R 
KV FILE FOR 

. FOLLO 
FILE .87QGEM 
THE ALLOCA 

FILE .a7CPRT 
N REPORT FO 

VHMSO 

2 
KV   ROLLUP 

WING   PROGRAM   WRITES   TO   UNIT   7 
AL 
TION   REPORT 
KV 
R   HH8C   ENV   C4-'SEED   2 

6   42   44 
44 
AFPFILES.INVHMBQ 

HM8C   CxPS 
TE   OUTPUT   F 

THE   MERGE   M 
WITH   FILES 
I   H7HM80.A0 
I   H7HM8C.Fa 
I   H7HH80.TD 

FILE.87LCXP 
1  1  4 

ENV 04  SEED 2 «* 
ILES FOR CXPS 

CDULL 
DEVELOPED EARLIER 
4R2,3. 
4R2,4. 
4P2,9. 

S 
2rci ICGO 

1    1 
3      1 

1 
1 

aADD   »H7G 
aADD   AH^G 

1111 

41 
41 

arATA,L   2 
aENO 
iCOPY,!   2 
aASG,T so 
aSORT.S 
VCLU«E=SM 
KFY=1,5,C 
FILEIN'r?9 
FILEOUTrS 
aED.R SOR 
LN'P • 
EXI 
iPRKPT   PR 
aSYM,U   H7 

LOBAL.CVALS 
LOBAL.FRACT 

COPY CXPS OUTPU 
9. 

9. ,H7HH80.E 
RTCUT. 

ALL 
H,A :67,ia,C 

ORTOUT. 
TOUT . 

T FOR INPUTTING TO POLLUP 

C4R2 

H,A 

aERS 
aERS 
uERS 
aERS 
aERS 
aERS 
SERS 
aERS 
uERS    34. 
axcT   ABS- 
1111 

INT5 
HM8QDG4R2., 

23. 
24. 
3. 
4. 
9. 

31. 
32. 

FILE.87CMAIf 
1    1 

F      T 
1   bZ 1 
aAS&,T   SO 
aSORT ,ES 
VOLUME=SM 
KEYUr3,75 
FILEIN-I3 
FILEOUTrSORT33. 

6? 
RT33.,///1C 

ALL 
,36,S,A:4,3 

CiO 

5,36,B,A:2,35,36,B,fl:l,35,36,8,A 

SSG GENERATED    OUTPUT   STRESM PART       ) 

Figure D-11.    SSG Example 2 
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32 5. 
33 r. 

J3 ^ • 
333. 
33 «. 
335. 
336. 
33 7. 
33 8. 
33 9. 
3*0. 
3i» 1. 
Z'*2. 
3i»7. 
3i»<». 
34 5. 
31*6. 
3i»7, 
5*8. 
3*9. 
35 r. 
35 1. 
352. 
353. 
35*. 
35 5. 
356. 
35 7. 
35?. 
359, 
3b':. 
5b 1. 
3b2. 
3b 3. 
36". 
36 5. 
3S6. 
3b7. 
3b?. 
3b 9. 
37-. 
371. 
372. 
37 3. 
37*. 
37^. 
37 6. 
377. 
37S. 
37"--. 
33'. 
33 1. 
33 2. 
33 3. 
33*. 
33 5. 
336. 
337. 
33 8 . 
33-^. 
39C. 
39 1. 
392. 
39 3. 
2iu. 
39?. 
396. 
39-'. 
398. 
399. 

«a2. 
'«J3. 
IJ*. 
to 5. 
*a6. 
*a7. 

*in. 
"i 1. 
"HZ. 
*13. 
*l*. 
*1E. 
*lfc. 
*17. 
*lfi. 
*19. 
"2 0. 
*2i. 

dfOF 
aUSE 
a* SG 
dSOR 
VOLU 
KEYU 
FILE 
F:LE 
itOF 
iUSE 
uASG 
iJOR 
VCLU 
KFYW 
FILE 
FILE 
iEOF 
aUSE 
«A$G 
iSOR 
VOLU 
1<FYU 
FILE 
FILE 
iEOF 
iUSE 
« . 
uASG 
a   . 
a . 
tA  . 

iCEL 
oXQT 
aCAT 
iASG 
aKEE 
cJPKK 
iXCT 
uXCT 
KV S 
ir 3 
1   2 
1   2 
aADD 
liACD 
oEQ 
<i    . 
assG 

i    . 
oXCT 
ALLO 
i?   8 
1   2 
1   2 
oiAon 
»AOD 
iHOG 
K      . 
01A3G 
(i A SG 
Qi     . 

a  . 

33.,S0RT33. 
,T SOfiT9.,///iaO( 
T,tS 
ME^SHALL 
-3,35,36,B,A:*,3 
IN-°. 
0UTrS0RT9. 

9.,S0RT9. 
,T   S0RT2*.,///10 

ME:';MALL 
= 3,35,36,8,*:*,3 
IN=?*. 
CUT=S0RT2*. 

2*.,S0PT2*. 
,T   S0RT32 .,///10 
T,£S 
ME-SHALL 
=3,35,36,8,A:*,3 
IN=I2. 
0UT=S0RT32. 

5,36,B,A:2,35,36,B,A:I,35,36,B,A 

OC 

5,36,B,A:2,35,36,8,A:1,35,36,8,A 

CO 

5,36,B,A :2,35,36,B,A:1,35,36,8,A 

u'RS 
aXOT 

TOUE 
1 1 
3  1 

1 
1 

aAOD 
(3AD0 
a . 
u'TM 
oENO 
(iCOP 
dsGG 
MSOH 
VOLU 

FILE 
FILE 

Lf-P f 
EXI 
uPriK 
oiSYM 
oFIM 
iECF 

32., 
SAVE 

,A   H7 
COPY, 
COPY, 
COPY, 
ETE.C 

AB5- 
,P H7 
,A H7 
P H'fH 
PT   PR 

ABS- 
ABS- 

COREB 
5 

3*5 
3 *2 
,E H7 
.£ 7. 
7.,H7 
COPY 

T   7. 
ABS- 

PRINT 
ABS- 

CATIO 
5 

3*5 
3   *? 
,£   H7 
,E   ■'. 

*♦ 
CRFA 

,T 29 
,T   30 

RUN 
RUM 

COPY, 
COPY, 
COPY, 
7. 
ABS- 

6 0  E 

S0RT32. 
DIRECT   ACC 

HM8C/XXX/XX 
I   3.,H7HM3C 
I    *.,H7Hf«8C 
I   9.,H7HM80 

H7HM8CDC*R 
FILE .PAUSE 
HM8CDU*R3/X 
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D-5. MAIN PROGRAM OF FIREPOWER AND COUNTERFIREPOWER MODULE. This 
paragraph presents the source programs and general logic of the main 
program of the AFP Combat Module. It highlights relations among variables 
and arrays, subroutines, input and output files, and some preprocessors. 
Considerable referencing to other paragraphs and this appendix's annexes 
may be required. Most routines contain enough comments for someone to 
track data and program flow. On the other hand, it is not easy to follow 
all interactions within the Combat Module. Subroutine arguments may be 
defined in calling or called routines. 

a. General 

(1) Figure D-12 provides a schematic diagram of the relation among 
many input and output files and corresponding routines (MAIN, CNFAOC, 
INPUT, FRCALC, DIRIO, and GUTPT) of the Main Program of the AFP Combat 
Module. Figure D-12 implies the relation of many of the following para- 
graphs of this section to other sections (e.g., input and output) of this 
appendix and to the appendix's annexes. 

(2) The principal purpose of the Main Program of the AFP Combat 
Module is to provide estimates of the kills and losses by weapon type for 
two opposing sides in a specific combat environment. In brief, the purpose 
is to generate K/V scoreboards. Kills and losses are subject to probabili- 
ties. Although many replications and different environments can, in 
principle, be examined in a single execution of the Combat Module, the 
preferred, standard approach is to execute the Main Program separately for 
each combination of random number seed and combat environment.' The purpose 
of AFP in total extends beyond the generation of K/V scoreboards to the' 
transformation of many replications of K/V scoreboards across many combat 
environments into measures of combat potential of equipment and units. 

(3) The Main Program of the Combat Module may be divided logically 
into two parts. 

(a) The first part processes surviving inventories, type-on-type 
preference and participation factors, and prescribed range distributions in 
order to generate the specific matchups of opposing weapon types. The 
first part is described in total as the "allocation processor." 

(b) The second part is primarily devoted to detection, shooting, 
and kill/survivor assessment among the previously allocated weapons. The 
second part does perform some additional allocation of area fire weapons. 
However, the second part is described in total simply as the "attrition 
processor." 
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SSPK3 
(SEQUENTIAL) 

RANGE 
DISTRIBUTION 
(SEQUENTIAL) 

10 

/ PKSGEN \ <HI 

ENGAGEMENT 
PREFERENCES 

(SEQUENTIAL) 

.1 1 

PARTICIPATION 
FACTORS 
(TEXT) 

12 

NGDSTGEN) PREFGEN 

JJJ_ 

PROJGEN 

20 

PKS FILE 
(DIRECT ACCESS) 

21 

RANGE DISTRIBUTION 
FILE 

(DIRECT ACCESS) 

22 

PREFERENCE FILE 
(DIRECT ACCESS) 

25 

PROJECTION FILE 
(PARTICIPATION) 
(DIRECT ACCESS) 

Figure D-12. Schematic Representation of Relation among AFP 
Input/Output Files and the Combat Module Routines 

that Create or Use Files 
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(c) Several subroutines of the Main Program of the Combat Module 
may be clearly assigned to one of the two principal processes--allocation 
or attrition. These assignments are shown in Figure D-13. Figure D-13 
also briefly identifies the tasks performed by the included subroutines. 
These subroutines, along with all others, are described in greater detail 
in paragraph D-5c. The allocation and attrition processes and their indi- 
vidual subroutines are embedded in a somewhat complex looping structure 
addressed later. Figure D-13 suggests a very  general flow in the sense of 
what subprocesses must precede others, but does not convey anything of the 
module's real looping/nesting structure. 

(d) Figure D-14 outlines the nesting structure of the main program 
of the Combat Module. Each block in Figure D-14 represents a logical loop. 
For example, the block referred to as "REPS" represents the loop over 
replications. The next block, called "DAYS," is a loop over the days. The 
fact that the DAYS block is contained within the REPS block indicates that 
the DAYS loop is nested within the REPS loop. As noted above, standard AFP 
practice is to limit program execution to a single replication and single 
environment within a single run of the module. Hence, the REPS and 
ENVIRONMENT loop are degenerate. 

(e) Figure D-15 is an expansion of the preceding Figure D-14. Only 
the top and bottom lines of each block from Figure D-14 have been retained. 
Each block in Figure D-15 identifies the tasks performed within that block. 
Note that specific subroutines are shown in relation to their corresponding 
nested blocks (and loops). Looping is controlled by the MAIN subprogram of 
the module. 

b. FORTRAN PROCS, Common Blocks, Arrays, Variables, Parameters, and Files 

(1) Figure D-16 provides a listing of the symbolic element PROCS. 
FORTRAN common blocks, used throughout the program, are identified. The 
routines in which the blocks are referenced are shown. The common blocks 
defined are FORTRAN procs in accord with the UNIVAC PDP processor's FORTRAN 
conventions. Many of the arrays defined in the common blocks have dimen- 
sions defined as FORTRAN parameters. The parameter values applied in the 
current version of the Combat Module are set as shown beginning at line 188 
in the FORTRAN proc named PARM. Some of the parameters are named mnemoni- 
cally. Many of the Combat Module's file usages are identified beginning at 
line 244 in Figure D-16. 

(2) Table D-2 provides brief notes about many of the common blocks, 
arrays, and variables listed in Figure D-16. 
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TASK 
SUBROUTINE 
 FLOW 

ALLOCATION 
PROCESSOR 

ATTRITION 
PROCESSOR 

Compute type on type 
allocations 

Compute the duel odds 
and numbers at each 
range 

Apportion indirect 
firers to each range 
band and environment 

Generate status table 
and compute the 
number of direct 
shot cycles 

Generate times of fire 
for direct fire 
weapon 

Compute kills by 
by indirect fire 

Compute direct fire 
kills due to duels 

FRCALC 

CNFALC 

EXTASG 

STPREP 

CNFTMS 

EXTKLS 

I 
DIRKLS 

Figure D-13. Principal Subroutines of the Weapon Allocation and 
Attrition Processes within the Main Program 

of the AFP Combat Module 
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(H) 

© 

REPS 

DAYS 

® 
© 
© 
© 
© 
© 

TYPS, SIDE 1 

TYPS, SIDE 2 

ENVIRONMENT 

— RANGE 

— CONFLICT 

- SHOT — 

Figure D-14. Logical Nesting Structure of the Main Program of 
the AFP Combat Module 
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REP 

DAYS 

1. Call FRCALC - Compute the overall initial allocations of each pair 
of opposing types to each other. 

2. Call OUTPT - Write out these allocations. 

TYPES, SIDE 1 

1,. Call DIRIO - Read in the cumulative kills to date, the number of 
instances direct fire weapons participated in duels, and the 
appropriate entries in the projections file. 

2. Write out the post participation allocations. 

TYPES. SIDE 2 

1^. Call CNFALC - Compute the number of opposing types at each range 
as well as the number of duels at each range for each odds. 

2. Call EXTASG - Compute the number of indirect weapons allocated 
against each of the two opposing types at each range band. 

ENVIRONMENTS 

Read in the appropriate pks. 

RANGES 

CONFLICTS 

1^. Call CNFLCl - Compute the number of opposing types and the number 
of duels for the given conflict at the given range and 
environment. 

2. Call STPREP - Set up a table with one entry for each duel in the 
conflict, for the given types, range and environment. 

Figure D-15. Expanded View of the Logical Nesting (and Looping) 
Structure of the Main Program of the 

AFP Combat Module 
(page 1 of 2 pages) 
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SHOTS 

Call CNFTMS - Generate time to fire for each weapon requiring one. Ini- 
tially, all weapons require a time. Thereafter, a time must be generated 
only for surviving weapons that have fired in the last round. The time is 
generated either by time to detect logic or by time to refire. 

Call EXTKLS - Compute kills due to interference in the duels by indirect 
fire. 

Call DIRKLS - Compute kills resulting from the duels. 

END OF SHOT BLOCK 

END OF CONFLICTS BLOCK 

END OF RANGE BLOCK 

END OF ENVIRONMENT BLOCK 

Write out the external shot counts 
w' . 

END OF TYPES, SIDE 2 BLOCK 

Write out the cumulative kills 

Write out the number of duel participations 

Write out the type by type loss table 

END OF TYPES, SIDE 1 BLOCK 

Write out the indirect kills 

Write out the number of indirect firer involvements in 
duels 

Write out the shot data for duels and the ammo type 
table 

Write out the maximum number of duels and the maximum 
odds 

Figure D-15. Expanded View of the Logical Nesting (and Looping) 
Structure of the Main Program of the 

AFP Combat Module 
' (page 2 of 2 pages) 
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8 
9 

10 
1t 
12 
!' U 
15 
16 
17 
18 
19 
30 21 
22 

it 
25 
26 

28 

II 
V 
32 
|3 
3& 
35 
36 

If- 
42 ■ 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 
81 

K1 

CODES USED IN NA»«IN6 THE COMMON "(.OCKS 
I INPUT 
W f AIN 
1 FRCALC 
2 DIRIO 
3 CNFALC 
4 STPREP 
5 CNFTMS 
6 EXTKLS 
7 DIRKLS 
8 CNfLCI 
PROC 

USED IN INPUT, MAIN, FRCALC, DIRIO, CNFALC, STPREP, EXTKLS, DIR<LS 

COMMON/C1T057 /NTYPS<23,CASE,PREF1,PREF2,PREF3,PREF4,INSEED,DSEED 
INTEGER CASE, PREF1, PREF2, PREF3, PREF4 
DOUBLE PRECISION DSEED 

END 
DK2   PROC 
C  USED IN «"AIN, CNFALC, STPREP, CNFTMS, EXTKLS, DIRKLS 

C0MM0N/C34567/TYPS(2) , SMALER, BIGGER, STATUS(ICONFL,ILEN) , CNFLCT, 
* CSH0TS(2,IC0NFLJ 
INTEGER TYPS, SMALER, BIGGER, CNFLCT, CSHOTS 

END 
BK3   PROC 
C  USED IN INPUT, MAIN, STPREP, EXTKLS 

C0MM0N/CIM46 /lOUNIT, OUTFIL, NSTAGE, NSTAGO, NDAYS 
INTEGER OUTFIL 

END 
BK4   PROC 
C  USED IN CNFALC, STPREP 
C 

COMMON/C34    /NODDS, 0D0S(2), CONfLO<2,IRANGE,I ENV I 9) 
INTEGER ODDS, CONFLQ . '^ 

END .« 
BK5   PROC 
C  USED IN INPUT, CNFTMS 
C 

COMMON/CIS   /LIMITS(2,ITYPS,2) , .x- 
* SENSOR(2,ITYPS,IENVIR,2) ,    SIZE(2,ITYPS,I ENV IR) , 
* CNTRST(2,ITYPS,IENVIR,ISGNTR) ,    LIGHT(I ENV I R) ,    MAGCISENSR), 
* ATTNdSENSR .lENVIR) ,    B R I GHT ( I ENV I R ) ,    R CO E T ( 2 ,1 T Y PS ) ,    NDTCTN, 
* NS2DCT(2,ITYPS) 
INTEGER SENSOR 
REAL LIGHT,MAG 

END 
BK6 PROC 

USED IN INPUT, MAIN, EXTKLS, DIRKLS 

C0MM0N/CI»6 7  /NOEXT(2),EXT(2,IEXT,ITYPS,IENVIR,IRANGE3 
* ,EXTN(2,IEXT,IENVIR,IRANGE,IC0PTH) 
* ,£XTK(2,IEXT,IENVIR,IRANGE,ICDPTH) , EXTPER(2,I EXT) 
* ,EXTN1 (2 ,IEXT, lENVIR,IRAN6E) , SHOTSC2 , IENV IR,IRANGE) 
* ,AM0TYP<2,ITYPS,ITYPS) , ESHOTS(2,I EXT,I ENV IR,IRANGE) 
* ,eWPNS(2,ITYPS,IENVIR,IRANGE),IND0ST(2,IEXT,IRANGE),LESDNS(2J 
* , IN0PAP<2,lEXT,ITYPS) 
INTEGER EXTK, EXTN1, SHOTS, AMOTYP, 8WPNS 
REAL INDDST, INDPAR 
LOGICAL LESDNS 

END 
B K 7   P R 0 C 
C  USED IN MAIN, FRCALC, EXTKLS 

COf.MON/CMIo  /I0PTR3 
E\C 

BKa   PROC 
C  USED IN INPUT, MAIN, FRCALC 
C 

C0MM0N/CI'«1   /INSERT(IPHASE,2,ITYPS) , E X TL OS ( 2 , I T YPS ) , 
*PHASE(IDAYS) 
INTEGER PHASE 

END 
BK9   PROC 
C  USED IN INPUT, CNFALC, DIRKLS 

COMMON/CI37  /ENVDST(IENVIR) 
END 

BK10  PROC 
C  USEDINMAIN.OIRIO,DIRKLS 

Figure D-16. Listing of FORTRAN Procs Identifying Common Blocks, 
Variables, Arrays, and Parameters of the Main Program 

of the AFP Combat Module 
(page 1 of 4 pages) 

(See Table D-2 for definitions of many of the variables and arrays) 
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82 C 
83 C0Mf«ON/CM27  /I0PTR4, C K I LLS ( ? , I T YP S 2 , 7 ) 
84 INTEGER CKILLS 
85 END 
86 BK11  PROC 
87 C  USED IN •'AIN, STPREP, OIRKLS 
88 C 
89 C0KW0N/CM67  /PKS(2,ITYPS,IPKS,IRANGE), MAXCON, 
90 »     IU1S, IU1T1, IU1T2, KEYU1, PICI(IRANGE) 
91 END 
92 BK12  PROC 
93 C  USED IN KAIN, CNFALC 
94 C 
95 COWMON/CM?   /MAXOOS 
96 END 
97 BK13  PROC 
98 C  USED IN WAIN, FRCALC, OIRIO, EXTKLS 
99 C 

100 COMMON/CM126  /F0RCES(2,ITYPS,ITYPS) 
101 INTEGER FORCES 
IQi END 
103 9K14  PROC 
104 C  USED IN CNFALCEXTKLS 
105 C 
1C6 COf»MON/C36   /CTR(2) ,DAYST(2) 
107 * ,SAVIT(4) 
108 INTEGER CTR , OAYST, SAVIT 
109 END 
110 BK15  PROC 
111 C  USED IN EXTKLS, DIRKLS 
112 C 
113 C0MM0N/C67   /ATEI«P(3,IPKS) 
114 END 
115 8K16  PROC 
116 C  USED IN WAIN, CNFALC, DIRIO, STPREP 
117 COftlON /Cf'234  / PROJ CT (I TYPS , 5 ) 
118 REAL PROJCT 
119 END 
120 BK17  PROC 
121 C  USED IN MAIN, FRCALC, EXTKLS, DIRKLS 
122 COMMON /CM167/ WPNS(2,ITYPS),WPNS1(2,ITYPS) 
123 * ,DUELS(lENVIR,IRANGE,ICDPTH,5) 
124 * ,TMS(2,IENVIR,IRANGt,ICDPTH,5), WPNS11 (2 , I TYPS) 
125 INTEGER WPNS, WPNS1, DUELS, WPNS11 
126 END 
127 BKIS  PROC 
128 C  USED IN CNFTMS, DIRKLS 
129 PARAMETER RMA XT = 2.0**30 
130 END 
131 BK19  PROC 
132 C  USED IN MAIN, CNFALC, EXTKLS, DIRKLS 
133 COMMON /C'«367/ F0RCS1(2) 
134 INTEGER F0RCS1 
135 END 
136 8K20  PROC 
137 C  USED IN MAIN, INPUT, CNFALC 
13"8 COMMON /CIM7/ NENVIR 
139 END 
140 BK21  PROC 
141 C  USED IN "AIN, DIPIO, CNFALC, DIRKLS 
142 COMMON /CM237/ NUMyPN(ITYPS,2) 
143 E.NiD 
t.44 BK22  PROC 
145 C  USED IN INPUT, STPREP, CNFTMS 
146 COMMON /CI45  / REF I RE(2,ITYPS , ITYPS,IENV IR) 
147 END 
148 aK23  PROC 
149 C  USED IN "AIN, CNFALC, DIRKLS 
150 COMMON /CM37  /F0RCS2(2),N0TPAR(2.lENVIR,IRANGE) 
151 INTEGER F0RCS"2 .NOTPAR 
152 END 
153 BKZi.      PRCC 
154 C  USED IN CNFALC, DIRKLS 
155 COMMON /C37  / RNGDSKIRANGE) 
156 END 
157 BK25  PROC 
158 C   USED IN MAIN, INPUT, CNFLC1, EXTKLS, DIRKLS 
159 C0MM0N/CIM678/ LOG(ICDPTH,2,ITYPS,9),LOGIT,STATE 
160 LOGICAL LOGIT,STATE 
161 * END 
162 SK27  PROC 
163 C   USED FOR OUTPUT FILES 

Figure D-16. Listing of FORTRAN Procs Identifying Common Blocks, 
Variables, Arrays, and Parameters of the Main Program 

of the AFP Combat Module 
(page 2 of 4 pages) 
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164 COMMON n^bll      TTL0S(3,ITL0S,IENVIR,IRANGE) 
165 INTEGER TTLOS 
166 END 

163 C   USED IN CIPS, COPS, AND AFP FILE GENERATION 
1C9 C 
170 PARA"(FTER ITTOVC=A, ITT0TC = 12, IINf = 1 
171 C 
172 COMMON /01E3/ TT0VC(2,ITYPS,ITT0VC) , CTOVC<2,ITTOTC,ITTOVC 1 
173 8 , ST0VC(2, ITTOVCJ , PERK(2 , ITYPS) , IVCM(2), ICM(2) 
17A g , CKILS1(ITYPS1,ITYPS2,2), PLOSS(2,ITYPS,ITYPS,3) 
175 8 , TPT0VC(2,ITYPS), TPT0TC(2,ITYPS), N0S(2,ITYPS) 
176 8 , CIPS1(2,ITYPS,ITT0VC),JTT6VC(2),JTT0TC<2) 
177 8 , L0SSES(2,ITYPS) . FAC(2,ITYPS) 
173 C 
179 INTEGER TPTOVC, TPTOTC 
180 C 
1S1 REAL PLOSS, CK1LS1, PERK, TTOVC, CTOVC, STOVC, NOS, CIPS1, LOSSES 
182 C 
183 END 
184 3K29  PROC 
185 C   USED IN IN0LOS,TPXTP 
186 C0MMON/C0M1/INL0SS(2,ITL0S) 
187 END 
^aQ PADM   PROr 

189 C   USED IN INPUT, MAIN, FRCALC, DIRIO, CNFALC, STPREP, 
190 C CNFTMS, EXTKLS, OIRKLS 
191 C 
192 C GENERAL USAGE PARAMETERS 
193 PARAMETER SMALL1 = .00001 ,SMALL 2 = .000001 
194 PARAMETER IPHASE=2,IDAYS=2,IC0PTH=5 
195 PARAMETER IODDS = 50,I ENV IR = 1,IRANGE=6,ISGNTR = 2 
196 PARAMETER IC0NFL=150C,ISTAGE=10000000,IPKS=4 
197 PARAMETER 1TYPS1=60,ITYPS2=6 0,ITYPS=MAX(ITYPS1,ITYPS2),IREPS=1 
198 PARAMETER LNCNT=30 
199 PARAMETER IP0S=4, IDAY=2, IVIS=2, 1CIPTP=4 
200 PARAMETER ICASE = 1POS* I V IS* X0AY , ITHTR = 1, ITP0=1, IC0«B0 = 1 
201 PARAMETER IP1= ICASE*ITHTR , IPT=1 
202 PARAMETER IP4 = ITHTR* ICASE, IP2 = ITHTR*ICASE* ITPD 
203 PARAMETER IPS = 1 COMBO*!THTR*1CASE*1TPO 
2C4 C  PARAMETERS FOR THE EXTERNAL KILLS 
205 PARAMETER  IEXT1=10,IEXT2 = 10,IEXT = MAX(I EXT 1,IEXT2) 
2G6 PARAMETER  ILEN = I 00DS♦3, ITL0S = IEXT+1 
207 C PARAMETERS FOR DIRECT I/O 
208 PARAMETER N11=ITYPS*IENVIR,N12=IENVIR,IU1=20 
209 PARAMETER IRSZ1=3+ I RANGE 
210 PARAMETER N21=ITYPS 2,1U2 = 21 
211 PARAMETER NR2 = IP1 * ITYPS 1*N21,IRSZ2 = IRANGE* 4 +10 
212 PARAMETER NP6 = 1 PI«ITYPS 1,IRSZ6 = 5«ITYPS* 6+10,IU6 = 25 
213 PARAMETER NR7 = I PI*2♦ITYPS,IRSZ7 = 2♦ITYPS*3»10,1U7 = 26 
214 PARAMETER N?4 = IRANGE,N83 = 1 ENV I R*N84,N82=1TYPS*N83 
215 8    ,N81=IDAYS*N82,N8C=IREPS*N?1 
216 PARAMETER NR8 = I P3*2*NSO 
217 PARAMETER iRSZ8=ICOPTH*ITYPS*9*6+10,IU8=27 
213 C PARAMETERS FOR DETECT INTERFACES 
219 PARAMETER ISENSR=50 
220 CPARAMETERSFORCKILLSDIRECTACCESSI/O 
221 PARAMETER N31=ITYPS1,IU3=22 
222 PARAMETER NR3 = IP5•IR£PS«N31,1RSZ3 = 2 * ITYPS2 * 7*6♦10 
223 PARAMETER N41=ITYPS1,IU4=23 
224 PARAMETER NR4 = 1P3♦IREPS*N41,IPSZ4 = 2* ITYPS•6 +10 
225 PARAMETER IU5=24 
226 PARAMETER IRSZ5 = 4 ♦ 2 * 2♦IEXT* I ENVIR* IRANGE* ICDPTH 
227 PARAMETER N9C=IREPS, IU9=3 
225 PARAMETER NR9 = IP5 * IREPS * IDAYS,IRSZ9 = 2 * ITYPS*ITYPS*6 +10 
229 PARAMETER N100=IREPS, N101=1REPS*IDAYS, IU10=4 
230 PARAMETER NR10 = IP5*N101•ITYPS1,IRSZ10 = 2 * ITYPS2*6 + 1Q 
231 PARAMETER NR11=IP5*ICIPTP,IU11=7,IRSZ11=2*ITYPS*ICIPTP*10+10 
232 PARAMETER NR12=IP5*ICIPTP,IU12=8,IRSZ12=2*ITYPS*ICIPTP*10+10 
233 PARAMETER NR14 = 1P3«IREPS * IDAYS»ITYPS1 * ITYPS2, IU14=31 
234 8     ,IRSZ14=<3+IENVIR*IRANGE*ICDPTH*5)+10 
235 PARAMETER IU15=32,IRSZ15 = 5 + 2«IENVIR* IRANGE* ICDPTH*5 
236 C PARAMETERS FOR NON-DIRECT ACCESS FILES 
237 PARAMETER N132=IREPS, N131=IDAYS*N132, IU13=9 
238 PARAMETER IRSZ13 = 2 * ITLOS* I ENV IR*IRANGE +4 
239 PARAMETER IUIN1=10, IUIN2=11, IUIN3=12, IUIN4=13, IUIN6=15 
240 PARAMETER IUIN7=16, IUIN8=14, IAFPIN=17, IU0UT1=18 
241 PARAMETER IU0UT3 = 33, IRSZU3 = 4 ♦ IRANGE* IENV IR* IEXT*2 ♦ 
242 8     IPANGE*IENVIR*2 
243 C 
244 C      INPUT FILES NUMBER ■  UNIT FORMAT 
245 C 

Figure D-16. Listing of FORTRAN Procs Identifying Common Blocks, 
Variables, Arrays, and Parameters of the Main Program 

of the AFP Combat Module 
(page 3 of 4 pages) 
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246 ■  C 03PKS3A        "      10 lUlM 2CF3.3 
247 C C3RNGDST3A ,11 1U1N2 2413 
243 C, 03PREF3A              ■'12             IUIN3 FREE 
249 C C3PROJ3A 13 IUIN4 FREE 
250 C 03ICILLSC3 15 ,   IUIN6 FREE 
251 '     C 03CIPSD3 '16 IUIN7 FREE 
252 C 03CSCSS 14 IU1N8 FREE 
253 C 03AFPIN 17 IUIN9 IN SPECS 
254 ■ C 
255 C FILE TO UNIT ASSOCIATIONS 
256 C 
257 C FILE UNIT     NUMBER       FORMAT 
25S C 
259 C PKS IU1        20 UNFORMATTED (BINARY) 
260 C RNGDST IU2        21 F4.2 
261 C CKILLS IU3       22 16 
262 C NUMWPN !U4        23 16 
263 C EXT IU5        24 UNFORMATTED (BINARY) 
264 C PROJCT IU6        25 F6.2 
265 C PREF IU7       26        FS.6 
266 C LOG lU?      27       16 
267 C ALLOCATE IU9 3 16 
268 C FALLOC IU10        4 16 
269 C CIPS IU11        7        F10.3 
270 ■.   C COPS IU12       8 ■       FIG.3 
271 C TTLOS IU13        9        UNFORMATTED (BINARY) 
272 C AFPIN lAFPIN    17       IN  SPECS 
273 C AFPOUT IU0UT1     18        IN  SPECS 
274 C ESHOTS,SHOTS IU0UT3    33        UNFOR-'ATTED (91NARY) 
2 75 C' DUELS IU14       31.-      15 
276 C TIMES IU15       32        UNFORMATTED (BINARY) 
277 END 

Figure D-16. Listing of FORTRAN Procs IcJentifying Common Blocks, 
Variables, Arrays, and Parameters of the Main Program 

of the AFP Combat Module 
(page 4 of 4 pages) 
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Table D-2. Notes on AFP Combat Module Conmon Blocks, 
Variables, and Arrays 
(page 1 of 5 pages) 

Blocks/Variable name Description 

BKl 
NTYPS la lb 

CASE  I  C 

INSEED I I 

DSEED D C 

BK2 
TYPS  I C 

SMALER I C 

BIGGER I C 

CNFLCT I C 

BK3 
lOUNIT I C 

OUTFIL  I C 

NSTAGE I C 

NSTAGEO I I 

NDAYS  I I 

Number of types on each side 

A coded integer encoding the visibility, day/night 
and posture 

Pointer to a seed ID for FIMSLU 

Contains seed for DETECT 

The IDs of the weapon type we're examining, one 
for each side 

The side having less weapons in the conflict at 
hand 

The side having more weapons in the conflict at 
hand 

The number of duels in the conflict at hand 

Input unit for symbolic file 

Unit number for printed output 

The expected number of shots in each duel of the 
conflict 

The maximum number of shots allowed in any duel in 
any conflict 

The number of days in the battle 

ain the first column, I denotes integer variable type; R denotes real 
variable type; D denotes double precision variable type; and L denotes logi- 
cal variable type. 

'^In the second column, I denotes input and C denotes computed. 
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Table D-2. Notes on AFP Combat Module Coonon Blocks, 
Variables, and Arrays 
(page 2 of 5 pages) 

Blocks/Variable name Description 

BK4 
NODDS C 

ODDS C 

CONFLO C 

BK5 
LIMITS 

SENSOR 

SIZE R 

CNTRST R 

LIGHT R 

MAG R 

ATTN R 

BRIGHT R 

BK6 
NOEXT I 

EXT   I C 

EXTN  I C 

Number of odds in the conflict (maximum of two, 
initially) 

The initial odds at which duels start out 

The number of duels by range and environment 

The ranges (encoded 1-6) between which the weapons 
are effective 

The sensor ID and the ID of the medium sensed 
(e.g., light, heat) for each weapon type 

Size of targets (minimum dimension in meters/2)2 

Contrast thermal measured in degrees centigrade 
Contrast optical measured in foot-candles 

Light level measured in foot-candles 

Magnification 

Attenuation fractional reduction in intensity are 
kilometer traveled 

Brightness level sky to ground brightness ratio 
(no units) 

Number of types capable of indirect fire on each 
side; by convention, these must be the last types 
on each side 

Combined preference and participation factors 
against each target type for each indirect shooter, 
and the kills/round for that shooter-target com- 
bination 

Number of indirect assignments for each indirect 
shooter against each target type 
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Table D-2. Notes on AFP Combat Module Common Blocks, 
Variables, and Arrays 
(page 3 of 5 pages) 

Blocks/Variable name Description 

EXTK I C 

EXTNl I C 

SHOTS I C 

AMOTYP I I 

ESHOTS I C 

BK8 
INSERT I I 

PHASE I  C 

EXTLOS R  I 

BK9 
ENVDST I  C 

BKIO 
CKILLS I  C 

BKll 
PKS   R  I 

MAXCON I C 

BK12 
MAXODS I C 

Kills by indirect shooter by target type   '' 

Initial daily allocation of indirect shooter 
against targets 

Direct fire shots by shooter and target type 

Coded table giving ammo type used for each 
shooter/target combination 

External shot counts, recomputed for each type or 
type combination 

Initial weapons entering battle at start of day 
and reinforcements 

Grouping of days; currently day 1 is in Phase 1 
and days 2 through 180 are in Phase 2 

Losses due to external (extraneous) causes 

Environmental distribution 

Cumulative direct fire kills by kill category 

Direct fire PKS 

Maximum number of duels encountered    ''• 

The largest offered encountered in the model 
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Table D-2. Notes on AFP Combat Module Common Blocks, 
Variables, and Arrays 
(page 4 of 5 pages) 

Blocks/Variable name Description 

BK13 
FORCES I C . 

BK16 
PROJCT R I 

The initial daily type or type preparticipation 
force allGcatiGns for direct fire weapons 

Contains participation rates, duration of 
conflict in minutes, number of sites (only one 
conflict site currently), and consecutive 
conflict/day for each type or type weapon combina- 
tion 

BK17 
WPNS   R I 

WPNSI  I C 

BK18 
RMAXT  R C 

The daily weapon allocation for each type on each 
side, reduced as losses occur 

The initial daily weapon allocations for each type 
on each side, unreduced 

2^0, used to indicate opposing weapons out of 
range/zero PK for direct fire weapons (2^9 
indicates nondetection) 

BK19 
FORCSI I C The currect total number of surviving weapons for 

the weapon types being processed; the total is 
across all conflicts 

BK20 
NENVIR I I 

BK21 
NUMWPN I C 

The number of environments in which conflicts 
occur. Currently = 1 

The number of direct fire weapons assigned; 
cumulative during battle 
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Table D-2. Notes on AFP Combat Module Common Blocks, 
Variables, and Arrays 
(page 5 of 5 pages) 

Blocks/Variable name Description 

BK22 
REFIRE R C 

BK23 
F0RCS2 I C 

"- NOTPAR I C 

BK24 
RNGDST R I 

BK25    ' 
LOG   I C 

LOGIT L I 

STATE L I 

BK27 
TTLOS I C 

Refire time in minutes for each shooter and target 
type 

The current number of weapons for the two types in 
a particular conflict, decremented as losses occur. 

Nonparticipating weapons, only applies if 
participation rates less than 1.0 are used 

Range distribution 

Used in logging conflict 

Writes out to LOG file if .TRUE. 

Prints out other debug information if .TRUE, 

Total losses; direct and indirect by indirect 
shooter for each side 
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c. Program Routines 

(1) MAIN 

(a) Purpose. To control execution flow of the main program of the 
AFP Combat Module. Figure D-17 is a source listing of the main routine 
MAIN. 

(b) Subtasks 

1^.  Initializes many reference and working variables and arrays. 

2. Directly or by calls to special subroutines, inputs needed 
data. 

3. Controls the nested, looped calls to routines in accord with 
the scheme illustrated in Figure D-15. 

4. Directly or by calls to special subroutines, outputs data 
needed by postprocessors and other AFP modules. 

(2) CNFALC 

(a) Purpose. To compute the initial odds and the composition of 
each conflict, i.e., compute the numbers of duels at each odds in each con- 
flict for the given weapon types at a particular range and environment. 
Figure D-18 is a source listing of subroutine CNFALC. 

(b) When called. Every time a new pairing of opposing weapon types 
occurs, called from MAIN. 

(c) Subtasks 

1^. Computes the nonparticipating forces for each range and envir- 
onment and subtract them from the available forces. 

2. Tallies the direct fire assignments. 

3. Computes the odds and the number of duels at odds as follows: 

Let there m weapons of one type and n of the other. 

Let max(m,n) = q min(m,n) + r, where all symbols are integers; q is the 
quotient, r is the remainder. 
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1 C  •!• NOTE THAT EXTERNAL WEAPON TYPES WUST HAVE THE LAST SEQUENCE !»! 
2 C   !!! NUMBERS ON EACH SIDE I.E. MUST 9E THE LAST '.'.'. 
3 C INCLUDE DECLARATIONS 
4 INCLUDE PARM 
5 INCLUDE BK1 
6 INCLUDE BK2 
7 INCLUDE 3K3 
8 INCLUDE BKt, 
9 INCLUDE BK6 

10 INCLUDE BK7 
11 ,  INCLUDE 3K8 
12 INCLUDE BK10 
13 INCLUDE BK11 
14 INCLUDE BK12 
15 INCLUDE BK13 .  .      '  ' ' , 
16 INCLUDE SKI 4 
17 INCLUDE BK16 
18 ' INCLUDE aif17 
19 INCLUDE BK19 
20 INCLUDE aK20 
21 INCLUDE SK21 
22 INCLUDE 9K23 
23 INCLUDE 3lt25 
24 INCLUDE B<27 
25 C DEFINE THE DIRECT ACCESS FILES 
26 DEFINE FILE IU2(NR2,IRSZ2,F,NEXT2) 
27 DEFINE FILE I U3 ( NR3,1RSZ3,F,NFXT3) 
28 DEFINE FILE IU4CNR4,IRSZ4,F,NEXT4) 
29 DEFINE FILE IU6(NR6,IRSZ6,F,NEXT6) 
30' '      DEFINE FILE IU7(NR7,IRSZ7 , F,NEXT7) 
31 DEFINE FILE IU9(NR9,IRSZ9,F,NEXT9) " 
32 DEFINE FILE IU10(NR1Q,IRSZ10,F , NEXT10) 
33 DEFINE FILE IU1 4(NR 1 4 , IRSZ 1 4,V,NEXT14) 
34 C SEQUENTIAL FILE DEFINITION: 
35 DEFINE FILE IU1(SDF,,IRSZ1,,IRSZ15 
36 DEFINE FILE IU5(SDF,,IRSZ5,,IRSZ5) 
37. DEFINE FILE IU13<SDF,,IRSZ13,,IRSZ13) 
38 DEFINE FILE IU15(SDF,,IRSZ15,,IRSZ15) 
39 DEFINE FILE IU0UT3 ( SDF,,IRSZU3.,IRSZU3) -' ' 
40 C OECLARATIONS PARTICULAR TO KILLS 
41 C 
42 INTEGER REPSX,0AYSX,TYPS1X,TYPS2X,ENVIRX,RANGEX,STAGEX,SIDEX,CNFX 
43' INTEGER ODOSX 
44 INTEGER C0M9O,THTR,TPD,NVIS,NDAY,NPOS 
45 INTEGER LOTUO.LOONE, HITWO, HIONE 
'46 LOGICAL ALLZ, lALLZ 
47 C 
48 DIMENSION ITEMP6(2) 
49 C 
50 DOUBLE PRECISION   SEEDdCO) 

52 DATA PHASE/1 ,2/,MAXCON/0/,MAXODS/0/ 

54 DATA (SEEO< I] ,1=1,52)/ 
55 ♦ 123457.00,  ?48661055.D0,  331868080.00,  7956940Q2.DO, 
56 * 11335Q6416.D0,  17939234 0.00,  8 80089848.00,  3 73453165.00, 
57 » 330319551.00, 1864683550. DO,  9575845 20.00,  611600725.00, 
58 • 1514655799.00,  609430781.CO, 2126 48 5978.00,  230140735.00, 
59 *. 1460567237.00, 1903540707. DO,  773122865.00, 1753901423.00, 
60 * 274992647.00, 1588509478 . DO, 1759-'4O400.DO, 1941135750.00, 
61 ♦ 83729995.DO,  307509594 .DO, 1235568876.OC, 1540164579.DO, 
62 • 1567253092.00,   34485768.DO,  3 07 246871.00, 1222711937.DO, 
63 * 352414837.00, 1812009750 . DO ,  892733C67 . 00, 1257585 462.00, 
64 * 1990506775.00,   34124592.DO,  134177024. DO, 1176990974.00, 
65 * 1265016020.00, 1110128581.00,   79706148.00, 1970893844.00, 
66 • 235610717.00,  716522888. DO,   65834601.00,   2653023^.00, 
67 * 1946768467.00, 1915124666. CO,  605 204808.00, 125003615 3.0 0/ 
68 DATA (SEED(I),1=53.100)/ 
69 • 1241237486.DO, 182648031o . DO, 1761451800.DC,  648 974769.00, 
70 * 1328095926.00,  735026667.00, 1922904882.00,  1127408C4.OO, 

Figure D-17. Source Listing of the Main Routine of the Main 
Program of the AFP Combat Module 
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71 *     1690100682.00,  673720340.00, 1103976199.00,  200368466.00, 
72 *     1409578632.00,   12672412.00, 2082847903.00, 2102 585 575.00, 
73 ♦      585411451.00,  560061851.00, 1357483287.00, 2035 203198.00, 
74 * ■   1995361080.00, 2009993142.00,  2 70796833.00, 1364 574012.00, 
75 *     2037737285.00,   37500927.00, 205 2071248.00, 1860954032.00, 
76 *     1475434694.00, 2074851491.00,  3303404 21.00, 2037642 869.00, 
77 •      133673398.00,  851290297.00, 1651536143.00,  301620020.00, 
78 •     1510133733.00, 1940663167.00, 1877417917.00,  617723160.00, 
79 .   •     1093293442.00, 1133218931.00,  950324013.00,  199964875.00, 
80 *     1721714736.00, 1039836864.00, 1390471833.00,  403 248081.00/ 

82 2 CONTINUE 
83 REA0(5,ia)    COf90,TPD,THTR,NVIS,NOAY,NPOS,INSEEO 
84 10 FORMATO 
85 CASE=(NVIS-1)*IDAY«IP0S+<N0AY-1)*IP0S+(NP0S-n 
86 PREF1=0 
87 PREF2=0 
88 PREF3=(THTR-1)*ICASE+CASE 
89 PREF4=(C0M8O-1)«lTHTR*ITP0»ICftSE*(TP0-1)»ITHTR*ICASE+PREF3 
50 C    READ IN THE DENSITY REDUCTION INDICATORS 
91 READ(5,*) LESDNSd) ,LFSDNS<2) 
92 C    READ IN THE TYPE LOOP LIMITS 
93 REA0(5,10) LOONE,HIONE,LOTWO,HITyO 
94 I0UNIT=IUIN6 
95 0UTFIL=6 
96 C READ IN ALL OF THE INPUT EXCEPT PKS AND RNGOST 
97 CALL INPUT 
98 C      OPEN LOG FILE, IF APPROPRIATE 
99 IF (LOGIT) OPEN (UNIT = IU8, ST«TUS = 'UNKNOyN' , ACCESS = '0 IRECT ' , 

100 S     RECL = IRSZ8, BLANK = 'ZERO', RFOR« = 'F', RCDS=NR8, 
101 8     ASS0C=NEXT8) 
102 OSEEO=SEEO(INSEED) 
103 C REPLICATION LOOP BEGINS HERE 
1C4 DO 50000 RtPSX = 1 ,IREPS 
105 LCOUNT=0 
106 ■.RITE{OUTFIL,255    REPSX 
1C7 25       F0R«AT(1H1 ,T51 ,' STARTING REPETITION ',15,///) 
108 CALL IZERO (WPNS,2*ITYPS) 
109 C DAY LOOP BEGINS HERE 
110 DO 40C00 0AYSX=1,NOAYS 
111 C PREPARE TO (RE-) READ PKS 
112 REWIND IU1 
113 IU1T1 =0  a TO FORCE INITIAL READ 
114 KEYU1=0 
115 CALL FRCALC(DAYSX) 
116 CALL OUTPT(REPSX,DAYSX) 
117 C    INITIALIZE THE DAILY BEGINNING WEAPON COUNTS 
118 CALL IZERO (BWPNS , 2*IRAN6E*IENVIR* ITYPS) 
119 C    COMPUTE INITIAL DAILY .EAPON COUNTS FOR EXTKLS 
120 DO 86 TYPS1X=1,NTYPS(1) 
121 00 80 TYPS2X=1,NTYPS(2) 
122 TYPS(1)=TYPS1X 
123 TYPS(2)=TYPS2X 
124 F0RCS1(1)=F0RCES<1,TYPS1X,TYPS2X) 
125 F0RCS1(2)=F0RCES(2,TYPS2X,TYPS1X) 
126 CALL CNFALC(J80,TYPS1X,TYPS2X ,0) 
127 00 78 cNVIRX=1,NENVIR 
128 DO 78 RANGEX=1,IRANGE 
129 ITEMP6(1)=0 
130 ITEf'P6C2)=0 
131 , 00 77 OD0SX=1,2 
132 ITEr«P6(SMALER) = ITENP6 (STALER) 
133 g ♦ CONFL0(O0DSX,RANGEX,ENtfIRX) 
134 ITEMP6(BIGGER)=ITEMP6(BIGGER) 
135 i + OOOS(OOOSX) * CONFL0(O00SX,RANGEX,ENVIRX) 
136 77 CONTINUE 
137 BWPNS(SMALER, TYPS(STALER),ENVIRX,RANGEX) = 
138 8 BWPNS(SMALER,TYPS(SMALER) (FNVIRX .RANGEX) 
139 g ♦ ITEMP6(SMALER) 
140 BWPNS(BIGGER,TYPS(BIGGER),ENVIRX,RAN6EX)= 

Figure D-17. Source Listing of the Main Routine of the Main 
Program of the AFP Combat Module 
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141 g BWPNS(BIGGER,TYPS(BI6&ERJ,ENVI9X,RAN6EX3 
142 S ♦ ITEMP6(BIGG£R) 
143 78 CONTINUE 
144 80 CONTINUE 
145 86 CONTINUE 
146 C   WRITi THE TYPE LOOP BOUNDS IN THE SHOT FILE 
147 C BEGIN TYPE LOOPS 
148 DO 31000 TYPS1X=L00NE,HI0NE 
149 CALL 0IRI0(TYPS1X,REPSX,D*YSX) 
150 CALL GETPKS(TYPSIX) 
151 C  WRITE OUT THE POST PARTICIPATION ALLOCATIONS 
152 IOPTRA=REPSX+(OAYSX-1)*N100+(TYPS1X-15*N101 
153 I0PTRA=I0PTRA+PPEF4*IREPS*IDAYS*ITYPS1 
154 WRITE(IU10'IOPTRA,1030,ERR=1303 
155 S (IFIX (FORCESd,TYPS1X,J)*PR0JCTU ,15+0.5),J = 1 ,NTYPS(2) ) 
156 S ,(IFIX(F0RCES(2,J,TYPS1X)*PR0JCT(J,2)*0.5),J=1 ,NTYPS (2) ) 
157 GOTO 200 
158 130 WRITE (OUTFIL,140) REPSX,DAYSX 
159 140 F0RNIAT(1X,30(1H*) ,5X,'ReP= ' , I 3 , 3 X , ' D A Y = ',I3,3X 
160 8       ,'FALLOC DIRECT WRITE Ei'ROR ' , 5X , 30 (1 H*) ) 
161 STOP 
162 200 CONTINUE 
163 DO 30000 TYPS2X=L0TW0,HITW0 
164 TYPS(1)=TYPS1X 
165 TTPS(2)=TYPS2X 
166 C    INITIALIZE THE TOTAL LOSSES TABLE 
167 CALL IZERO (TTLOS, 2 * I TLOS* I ENV I R* I RANGE) 
16S C    INITIALIZE THE EXTERNAL SHOT COUNTER FOR EACH TYPE ON TYPE 
169 C       COMBINATION 
170 CALL IZERO (SHOTS, 2*TENVIR*IRANGE) 
171 CALL ZERO (ESHOTS, 2 * I EXT* I ENV I R* 1 R»NGE ) 
172 CALL ZERO (EXTN, 2* IE XT*I ENVIR* I RANGE*ICDPTH) 
173 CALL IZERO (EXTK, 2*1 EXT*IENVIR* IRANGE* ICDPTH) 
174 C    INITIALIZE THE DUELS AND TI»«ES TABLES 
175 CALL IZERO (DUELS, I ENVIR* IRANGE • I CDPTH•5 ) 
176 CALL ZERO (THS, 2 * I EN VIR*IRANGE*ICDPTH*5) 
177 C    PLACE THE INITIAL FORCES INTO F0RCS1 
178 F0RCS1(1)= 
179 g FORCESd ,TYPSC1) ,TYPS(2) ) 
ISO                       F0RCS1(2)= 
181 g FORCES(2,TYPS(2),TYPS(1)) 
182 IF ( F0RCS1(1)*F0RCS1(2) .EQ. 0 ) GOTO 30000 
183 ~ CALL CNFALC($30000,TYPS1X,TYPS2X,1) 
184 NOCONF=PROJCT(TYPS2X,5) 
1S5 IF ( NOCONF .GT. ICDPTH )  THEN 
186 WRITE(OUTFIL,1000) NOCONF 
187 1000 fOR(«AT(1X,30(lH*),5X,'NUMBER OF CONFLICTS EXCESSIVE', 
188 8 2X,I5,5X,30(1H*)) 
189 STOP 
190 ENDIF 
191 C   COMPUTE THE EXTERNAL WEAPON ASSIGNMENTS 
192 CALL EXTASG 
193 C THE ENVIRONI»ENT LOOP 
194 DO 21000 ENVIRX=1,NENVIR 
195 C RANGE LOOP 
196 DO 2C000 RANGEX=1,IRANGE 
197 IF ( LOGIT ) THEN 
198 C    INITIALIZE THE LOG TABLE 
199 DO 1650 SIDEX = 1 ,2 
200 C    FOR LOG, SIDEX IS THE VICTII* TY^E 
201 C    READ IN THE LOG TABLE, AND INITIALIZE IF NOT THERE 
2C2 10PTR8 = (SIDEX-1)*N80+(REPSX-1)*N81-»(OAYSX-1)«N82 
4C3 & ♦(TYPS(SID£X)-1)*N83+(ENVIRX-1)♦N84+RANGEX 
204 I0PTR8=I0PTR8+PREF2*2*IREPS*IDAYS*ITYPS*IENVIR 
205 g *IRANGE 
2C6 READdUa'IOPTRS,16000,ERR = 1500) NOCONF, 
207 g ( ((LOG(I,SIDEX ,K,L) ,L = 1,9),K = 1,NTYPS(3-SIDEX)) , 
208 g 1=1,NOCONF) 
209 GOTO 1650 
210 1500 CONTINUE 

Figure D-17. Source Listing of the Main Routine of the Main 
Program of the AFP Combat Module 
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211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
26S 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
260 

1650 

CCCCCC 
CC 
CC 
CC66 
CC 
CC 
CCCCCC 
C    ST 

CALL IZERO (LOG, I CDPTH*2* ITYPS*9) 
CONTINUE 

C hi n T c 

CC FOLLOW 
•RITE { 

S       F 
FORMAT 

8     ' D 
8 

CC END OF 
ORE THE A 

1700 

1725 

1750 

SK 
EN 

0000 
EN 

5C00 
IF 

5500 

WR 

IP IF NO 
0 OF STAG 

D OF CONF 

UNUSUAL 

ITE OUT T 
SIDEX PO 

ENDIf 
ENTRIES LEFT 
E LOOP 

CONTINUE 
LICTS LOOP 

CONTINUE 
TURN, JUMP 
CONTINUE 
IF  ( L06IT 

HE LOG TABLE 

RE HERE TO SAVE THE LOG 

) THEN 

16000 

16500 

Figure D-17. Source Listing of the Main Routine of the Main 
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281 
282 
283 
264 
285 
286 
287 
2S8 
289 
290 
291 
292 
293 
294 
295 
296 
257 
298 
299 
300 
301 
302 
303 
304 
305 
3C6 
307 
303 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
32° 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
3'.7 
348 
349 
350 

(ESHOTS, SHOTS) 
2*IENVIR*IRANGE) .OR. 
2*IEXT*IENVIR»IRANGE}) 

OAYSX, TYPSIX, TYPS2X, 

,,    „„8 ENVIRX.RANGEX 
16600 FORMAT(1X,30(1H*),5X,'L0G WRITE ERROR',5X , 'INDICES = 

8 5(3X,I5) ,5X,30(1H*)) 
STOP 

17000 CONTINUE 
F N D I F V 

C    EMO OF RANGE LOOP 
20000 CONTINUE 
C    END OF ENVIRONMENT LOOP 
21000 CONTINUE 
C   WRITE OUT THE SHOT COUNTS 

IF (.NOT. IALL2 (SHOTS, 
«     .NOT. ALLZ (ESHOTS, 
I       WRITE(IU0UT3) REPSX, 
8 ESHOTS, SHOTS 

DO 21300 1=1,2 
DO 21300 RANGEX = 1,IRANGE 
WRITc(OUTFIL,212003 TYPSIX,TYPS2X 

.,,-„8 .I,RANGEX,(ESHOTS(I,J,1,RANGEX),J=1,N0EXT<I)) 
<:1200 F0RMAT(/,1X,'EXTERNAL SHOTS FOR TYPES ',217,/ 

I ,IX,'SHOOTER SIDE= ',12,' RANGE = ',I2 
,,,„^i ,/.  SHOT COUNTS ',(T15,10(F7 . 2 ,1X) ) ) 
2130C CONTINUE 

WRITE OUT THE DUEL DATA 
I0PTRE=REPSX+(DAYSX-1)*IREPS+(TYPS1X-1)*I0AYS*IREPS 

t ♦(TYPS2X-1)*ITYPS1*IDAYS*IRePS 
I0PTRE=I0PTRE+PREF2*IREPS*IDAYS*ITYPS1*ITYPS2 

, WRITE(IU14-I0PTRE,ERR=22200) NENVIR.IRANGE,NOCONF 
I .<(('DUELS(I.J.K.L),L=1,5),K=1,NOC0NF),J=1.IRANGE) 

'DUELS WRITE ERROR', 5X , 30 (1 H*) ) 

S 
NFNVIR,IRANGE,NOCONF 

FOR ',l3,' ENVIRONMENTS, ' 
,12,  CONFLICTS AT -^OST' 

1,J,(<DUELS(I,J,K,L),L=1,5) 

iI2,3x RANGE 

1 = 1 .NENVIR) 
GOTO 22400 

22200 WRlTEtOUTFIL,22300) 
22300 F0R«AT(1X,30(1H*) ,5X, 

STOP 
CONTINUE 

wRITE(OUTFIL.22500) 
F0RMAT(/,1X,*0UELS 

, 13, ' RANGES, AND 
00 22700 1=1,NENVIR 
DO 22700 J=1,IRANGE 

WRITECOUTFIL,22600) 
,K=1,NOC0NF) 

FORI«AT( IX,'ENVIRONMENT ',I2,3X," 
,5aO(T32,2(5(15,2X),10X),/) ) 

CONTINUE 
WRITE OUT THE TIME DATA 

IF (.NOT. ALLZ (TMS, ?*IENV IR* IRANGE*ICDPTh*5) ) 
I WRITE (IU15) REPSX, OAYSX, TYPSIX, TYPS2X, 
8 NOCONF, TMS 

wRITE(OUTFIL,23500) NENV IR,IRANGE,NOCONF 
FORMAT(/, IX,'TIMES FOR ',13,' ENVIRONMENTS,  ' 
„ llll„    RANGES, AND ',12,' CONFLICTS AT MOST') 

00 23700 1=1,NENVIR 
DO 237Q0 J=1,IRAN6E 

WRITE(OUTFIL,23600) I.J,((M,(TMS(M,I,J,<,L),L=1,5) 
,M = 1 ,2) ,K = 1 ,NOCONF) 

FORMAT( IX,' 
,500( :T32, 

CONTINUE 
WRITE OUT EXTERNAL ASSIGNMENTS, KILLS 
IF (.NOT. ALLZ (EXTN, 2*1EXT*IENVIR*IRANGE*ICDPTH ) .OR, 

• NOT. lALLZ (EXTK, 2 * IEXT»IENVIR* IRANGE*ICDPTH)) 
WRITE CIU5)  REPSX, DAYSX, TYPSIX, TYPS2X, 
EXTN, EXTK 

OUT THE TOTAL LOSSES TABLE, IF THERE WERE ANY LOSSES 
IF (.NOT. lALLZ (TTLOS, 2*ITLOS»IENVIR* IRANGE)) 

WRITE (IU13) REPSX, OAYSX, TYPSU, 
TYPS2X, TTLOS 

OF SIDE 2    TYPES LOOP 
30CO0 CONTINUE 

22400 
CC 
CC22500 
CC 
CC 
CC 
CC 
CC     8 
CC226C0 
CC     S 
CC22700 

CC 
CC23500 
CC     s 
CC 
CC 
CC 
CC     s 
CC236C0 
CC     S 
CC23700 
c 

s 
8 
% 

C    WRITE 

ENVIRONMENT ',I 2,3X,'RANGE ',12 
SIDE ',I1,2X,5(F12.5,2X),/) ) 

END 

Figure D-17. Source Listing of the Main Routine of the Main 
Program of the AFP Combat Module 
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351 DO 30150 1=1,2 
352 DO 30150 J = 1 ,NTYPS<2) 
353 ISU"=0 
354 DO 30050 K=1,7 
355 ISUM=ISUW*CKILLS(I,J,K) 
356 30050   CONTINUE 
357 CC IF f ISU(« .LE. 0 ) GOTO 30150 
358 CC WRITE<0UTFIL,3Q10C) I , TYPS (1) ,J , (CK ILLS (I , J , K ) , K = 1,7) 
359 CC30100   FORMAT(/,9X,*CKILLS',/,IX,3(15,2X5,100(T30,10(15,2X),/n 
360 30150 CONTINUE 
361 I0PTR3=(REPSX-1)*N31+TYPS1X 
362 I0PTR3=I0PTR3+PREF4*IREPS*ITYPS1 
363 WRITE(IU3'IOPTR3,1030,ERR=30200) 
364 g (( (CKILLSd.J.KJ ,K = 1 ,7) , J = 1 ,NTYPS (25 ) ,1=1 ,2) 
365 1030        FOR»«AT(500(500I65 5 
366 GOTO 30400 
367 30200       i.RITE(OUTFIL,303005 
368 303CQ FORMAT(1X,30(1H*5,5X,'CKILLS WRITE ERROR', 
369 S 5X,30(1H*55 
370 STOP 
371 30400        CONTINUE 
372 I0PTR4 = (REPSX-1 5*N41-»TYPS1X 
373 I0PTR4=I0PTR4*PREF2«IREPS*ITYPS1 
374 »RITE(IU4'IOPTR4,1030,ERR=305005 
375 «• ( (NUWWPNd ,J5 ,J = 1 ,25 ,I=1,NTYPS(2) 5 
376 GOTO 30700 
377 30500       WRITE(OUTFIL,306005 
378 30600        F0RMAT(1X,30(1H*5 ,5X,'NUMWPN WRITE ERROR' , 5X , 30 (1H« ) ) 
379 STOP 
380 30700       CONTINUE 
381 CCC   WRITE OUT THE NUMBER OF DIRECT ENCOUNTERS 
382 CC      DO 7Q900 J=1,2 
3S3 CC ISU'«=0 
384 CC        DO 30750 I=1,NTYPS(25 
385 CC ISUM=ISUM+NUMWPN(I,J) 
386 CC30750   CONTINUE 
387 CC IF ( ISUM .LE. 0 5 GOTO 30900 
ll§ ^£,no^r,   WRITE(OUTFIL,308G05 J , T YP S 1 X , (NUM WP N ( I , J 5 , I =1 , N T YP S ( 2 ) 5 
389 CC30800    FORMAT(// , 1X,'ENCOUNTERS',5X,'SIDE ' , I 1 , 5X , 'SIDE 1 TYPE ',I3,3X 
390 CC     S    ,5QO(T5C,10(16,2X5,/55 
391 CC30900 CONTINUE 
392 C   END OF SIDE 1 TYPES LOOP 
393 31G0O     CONTINUE 
394 C    END OF DAY LOOP 
395 4CQ0Q   CONTINUE 
396 C  END OF REPS LOOP . 
397 50000 CONTINUE 
398 WRITE(OUTFIL,501QO5 MAXCON 
399 50100 F0RMAT(T41,'THE MAXIMUM NUMBER OF CONFLICTS WAS ', 
4UQ S  2 X,16 5 
4C1 "RITE (OUTFIL, 5020C5 MAXOOS 
402 50200 FORMAT (//,T41 ,'THE MAXIMUM OOOS WERE ', 
403 8  2X,I65 
404 STOP 
405 END 

Figure D-17. Source Listing of the Main Routine of the Main 
Program of the AFP Combat Module 
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1 
2 
3 
4 
S 
6 
7 
8 
9 

10 
11 

II 
u 
15 
16 
17 

'I 20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

II 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

i! 
it 
56 
57 
58 
59 
60 
61 

6*1 
64 
65 
66 
67 
68 
6-9 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

SUBROUTINE CNFALC(*,TYPS1X,TYPS?X,CASED 

INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 

P«R1" 
BKI 
BKZ 
8K4 
BK9 
BK12 
BK13 
BK14 
SK16 
BK19 
BK20 
SK21 
BK23 
BK24 

DI>«ENS10N CONFLI (2) ,CLASS(2,IRANGE,IENVIR) 

LOGICAL LOG 

INTEGER TYPS2X,TVPS1X,CONFL1,OODSX,POINT,POINT1,COUNT,CASE1,TPS1X 
INTEGER OUTFIL 

SAVE TPSIX 

CO 
OU 

READ 

075 

OSS 
09C 

C95 

NTINUE 
TFIL=6 
IN THE 

I 
I 
R 
f 
G 

INITIALIZE 

RANGE DISTRIBUTION 
OPTR2=(TYPS1X-l)*N21+TYPS2X 
0PTR2=I0PTR2+PREF3*ITYPS1*1TYPS2 
EAO(IU2'IOPTP2,1075,ERR=1Q85)(RNGDST(n,I=1,IRANGE) 
ORI«ATC;Q0(500f4.2} ) 
OTO 1C95 
RITE f6,1C90) 
0R"AT(1x,30(1H*),5X,'RNGDST LOAD ERROR', 

5X,30(1H*)) 
TOP 
ONTINUE .. 

90 
C 
C 

IIS 

200 
210 

200 

C CO 
C 

C SU 

100 

C SE 
C 

DOS < 
ODS ( 

DO 90 
DO 90 
00 90 

CON 
CONTI 

READ IN PROJCT 
CHECK TO SEE IF 

L06=< 
CHECK TO SEE IF 

L06 = L 
IF ( 

TPS 
lOP 
REA 

8 ( 
FOR 
GOT 
KRI 
FOR 
STO 
CON 

ENOIF 
MPUTE THE FORCE 
PROBABILITY OF 

FOR 
FOR 
DO 
DO 
DO 

COMPUTE NON-PAR 
N 

s 
i 

BTRACT OFF NON- 
F 

CON 
I 

T UP POINTER TO 
BOTH SIDES HAVE 

13=0 
2J=0 
OODSX 
ENVIR 
RANGE 

FL0<00 
NUE 
FILE I 
THIS 
TYPS1 
THIS 

OG .OR 
LOG ) 
1X=TYP 
TR6=TY 
D<IU6' 
( PROJ 
l»AT(50 
0 300 
TE<OUT 
(«AT(1X 
P 
TINUE 

= 1,2 
X=1jNENVIR 
X=1,IRANGE 
DSX.RANGEX,ENVIRX)=0 

F IN 
ISTH 
X .E 
IS A 
. ( 
THEN 
SIX 
PS1X 
lOPT 
CT(I 
0(50 

ITIAL CALL TO CNFALC 
E FIRST CALL 
Q. 1 1     .AND. (  TYPS2X .EQ. 1 ) 
CASE 0 CALL 

CASE1 .EQ. 0 ] 

R6,110,ERR=200) 
, J1,J=1,5),1=1,NTYPS(2)) 
0F6.2)) 

FIL,210) 
,30<1H*), PROJCT READ ERROR, CNFALC ',30C1H*)) 

S ACTUALLY ENGAGING BY ^MULTIPLYING BY THE 
ENGAGEMENT 
CS2(1)=F0RCS1 (1) 
CS2(2}=F0RCS1(23 
100 ENVIRX=1.NENVIP 
100 RANGEX=1,IRANGE 
100 1=1,2 
T I C I P A N T S i 
OTPAR(I,ENVIRX,RANGEX)=F0RCS2(I)*RNG0ST(BANGEX) 

*ENVDST(ENVIRX3 
•d .0-P90JCT(TYPS2X, I)) 

PARTICIPANTS 
ORCS2{n=FORCS2<n-NOTPAR(I,ENVIRX,RANGEX) 
TINUE 
F    (    F0RCS2(13*FOPCS2<23    .LE.    0   )    RETURN    1 

SIDE    WITH   WORE    WEAPONS    (    OR    SIDE    1    IF 
AN    EQUAL    NUMBER    OF   WEAPONS    3 

Figure D-18. Source Listing of the CNFALC Subroutine of the Main 
Program of the AFP Combat Module 
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82 
83 
84 
85 
86 
87 
88 
89 
90 
91 

II 
94 

' 95 
9S 
97 
98 
99 m m 

104 

106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
1«.0 
141 
142 
U3 
144 
145 
146 
147 
143 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 

12L;0 CONTINUE 
C INITIALIZE POINTERS TO RANGE AND ENVIRONMENT INDICES 

P0INT=1 
P0INT1=1 

C FIND THE LARGEST FRACTIONAL PART 
DO 1300 R»NGEX=1jIRANGE 
00 1300 ENVIRX = 1 .NENVIR 

IF ( CLASS(ODOSX,RANGEX,ENVIRX) .GT. 
8 CLASS(ODDSX,POINT,P0IST1) ) THEN 

POINT=RANGEX 
P0INT1=ENVIRX 

Figure D-18. Source Listing of the CNFALC Subroutine of the Main 
Program of the AFP Combat Module 
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The odds are q + 1:1 and q:l, where the q weapons belong to the more 
numerous side. 

The number of duels is min(m,n). 

The number of duels at q + 1:1 is r. 

The number of duels at q:l is min(m,n) - r. 

4. Allocates the conflicts to each range and environment using 
the range distribution and applying the same treatment of integers and 
fractions as does FRCALC. 

(3) CNFLCl 

(a) Purpose. To compute the number of weapons for each side in the 
conflict. When the conflict is between survivors, to compute the odds and 
the number of duels at each odd (i.e., conflict composition) for every  con- 
flict. Figure D-19 is a source listing of subroutine CNFLCl. 

(b) When Called. Every time another conflict is scheduled, for 
ewery  pair of opposing types, environment and range. This routine is 
called from MAIN. 

(c) Subtasks. Note that conflicts for a given pair of opposing 
types, at a given environment and a given range, are processed in succes- 
sion in a given day; i.e., when one conflict ends, the survivors from 
another conflict which is then processed. 

1^. For first conflicts at a given environment and range. 

a. In the first conflict of e^jery  day and for each pair of oppos- 
ing types, status information developed by CNFALC is saved to be refused by 
other first conflicts at different environments and ranges for the same 
opposing types. This information includes the odds, which side is smaller, 
and which side is larger. 

b. In first conflicts for other ranges/environments, the odds, 
smaller and bigger indicators are reset. 

c. In any first conflict, the number of weapons of each type 
participating in the conflict at hand is computed. 

Z.    For subsequent conflicts. 

a. Computes the participating forces at the given range and 
environment. 
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UNCLASSIf] 
1 

I 

19 

21 
2! 
I? 
29 
1' 
|l 
31 

II 
It 
I? 
II 
41 

t! 

so 
51 

H 
f^ 
56 
57 
58 
59 
60 

67 
69 
69 
70 
71 
72 
73 
7t 
75 

?? 

!5 
86 
37 
88 
89 
90 
91 

95 

?5 
98 
99 

100 
101 
102 
103 
104 

106 
1C7 
109 
109 
110 
111 
n? 

115 
116 
117 
119 
119 
120 
121 
122 
123 
124 
IJS 
125 
127 
128 
129 
130 
151 
'3? 
133 
11t, 

Figure D-19. 

SUBROUTINE CKFLCK • ,TTPS2X *ENVI»X «l)«N6EX, CNFX ) 
C 

INCLUDE Prnt" 
INCLUDE BK1 
INCLUDE BK2 
INCLUDE BK4 
INCLUDE 9K9 
INCLUDE BIC12 
INCLUDE BK13 
INCLUDE BIC14 
INCLUOESXit 
INCLUDE BIC17 
INCLUDE BK10 
INCLUDE BKZO 
INCLUDE 3K2T 
INCLUDE aK23 
INCLUDE BK24 

C 
DIMENSION N0TIN(21 

C 
INTE&ER TTPSZX, COUNT, It AN6gX,ENVIRX,CMPX,N0TTN( ODDS X 

C 
SAVE NOTIN 

C 
2 CONTINUE 
C 

IF ( CNFx .GT. 1 ) THEN 
C   USE THE RE'^aiNING ENTKIES IN THr STATUS TABLE TO OBTAIN SURVIVORS 
C    SUM THE SUAVIVORS AND THE NGN-^aRTICIPANTS 

FORCS2<1J«fORCS2(1l*NOTIN(1I 
fORCS2{21-fORCS2(2)*NOTIN<2) 

C    COMPUTE THE NON-PARTICIPANTS 
NOTIN<1)«F0BCS2<1)«<1.0-PROJCT(TYPS2X,1)) 
NOTIN(2]**ORCS2(2)«<1.Q-PROJCT(TTP$2X,2)] 

C    SUBTRACT OFF THE NON PARTICIPANTS 
F0RCS|{1)-F0BCS2(T)-N0TIN{n 
FOBCS5(Z)»FORCS2(2J-NOT1N{2) 
IF ( FORCS2(1J*fORCS2(2)  .L£. 0 .       , . _.. 

SET UP POINTER TO SIDE WITH "(ORE WEAPONS 7 OR 
BOTH SIDES HAVE AN EdUAL NUPBER OF WEAPONS 

3I6eER>1 
IF ( F0RCS2(1)  .LT. 

I FORCS2(21 ) 9I6GEt-2 
SPALER«3-BI6fiER 

NODDS WILL CONTHIN THE NUPBER OF ODDS CLASSES 
N0DDS>1 

PLACE THE NUPBER OF CONFLICTS INTO COUMT 
COUI«T««»TN< F0RCS2(T). 

t F0RCS2(Z) ) 
PLACE THE LOWER ODDS INTO ODDSd) 

ODDS(11«fORCS2<aiG6ERI/ 
t F0RCS2<SnALER) 

ODOS(2)-0 
FIND THE REPAINOER 

ITEPP-»OD( F0RCS2(BI6fiiR), 
C F0RCS2(SPALER1 J 

IF ( ITEMP .ST. 3 J THEN 

t 1 OR 2 1 

END IF 
CHECK FOR OUT OF SOUNDS ODDS 

" ' ODDSCNODDS] ,fiT. lODDS I THEN 
RITE<6,1Q50) NOODS,ODDS(NO DOS) ,TYPS(T).TYPSC?) 
FORPATdCnM;) jSX.'CNFLCl- ODDS OUT OF BOUNDS , 10SQ 

t SI.4(110,2X),SX,10(1H*)) 
ENDIF 

C    STORE    THE    NUPBER    OF    CONFLICTS    AT    LOWER    ODDS 
CONFL0{1,ilAN6EX,£NVIRXJ'COUNT-ITEHP 

C    STORE    THE    NUMBER    OF    CONFLICTS    AT    HIGHER    ODDS 
CONFLO(?,RANGEX,ENVIRtl>ITEPP 
ITEwPI-CONFLQdiRANGE'.ENVIRX) 
IF    (    NODDS    .GT.    1     )    ITEPP1«I TEMPI 

t *    C0NFL0(2(flANeEX,ENVIRX] 
CC 
CC WRITS(6,91000) RAN6EX,CHFX,(f0RCS1(I),F0RCS2(I),HOTIH(n 

tODDSd) .CONFLOd.RANGEX.ENVIRX) ,1-1.21 
CC       i .SPALER.atGGER,N0TPAf)(1 ,iNVlRX,RANGEXl 
CC  t    .NOTPARJg.ENVIRX.RANSEX 
CC 91000 F0RM«T(1X. ■*2 CNFLC1 ,   FOR 
CC          

RANGE.CNFV> . -   .  .-  -   .2(I2,1X) ./,2(' 
S'.rORCS2iNOTIN,O0DS,CONFL0» ' .5(IS ,2XJ,/ 1, ' STALER- ' 
i    .11 .IX, BIGGER- ',I1,1X,'N0TPkll« ',2(16.IX)] 

) NAXODSsODOS(NODDS) 

IF ( ITEHP1 .LE. C 1 lETURN 1 
TO RECORD THE HIGHEST ODDS ENCOUNTERED 

If ( ODDS(NODDS)  .ST. lAlODS 

FIRST CONFLICT IN CHAIN 

^0TIN(2)»N0TP*II(2,£NvrRX.B*N6EXl 

'"f;2;iR"ii;i?v?y^ '*'" CONDITIONS 
SIG6EB»SAVIT(2) 
0D05(1)«S»VITt3) 
00DS(2)»S*WIT{4] 

SET   THE   rtuMSER   OF   OOOS   CLASSES 
ftOD0S>2 
l'i,i<'';"-0(2.iiAHeix,iiiwttti   .It.  0  )   HOOOS-I 

,       '^    ',J2!°5,;'"^-    '    '    '<l»CS2(8IGSE»l.fOBCS2(8IGSER)» 
t CONFLOej.RANSEX.EXVISXl'OODSIZ) ■• ^ " =' """ex 

CC   90CC0   FORJATMI.-t    CNFLCl'.-    FOR   RAKSE.CNFX.   -,2 (I 2. 1 , ) , / , J ( -    F0RC51- > 

'   ''"'oiisTcnn;,??,??;"" " "' "*" " "" '" 
0»TST(2].FORCS2(2) 

ENofF* "'""<''>"0«"2(21 .L€. 0 ) RETURN 1 

»U>IWP><(Tr»S2»,1)«>lUHl.»N(TTPS2»,1)» 
S   F0RCS2<1 ).I>R0JCT(TYI>S2X,4) 
«UmiP1(TirPSJl,2).>HJI'irPN(TrPS2»,2)« 

«    FORCS212)•PR0JCT(TTPS2X,41 
SO ;ooo l»l,NOoos 

OUELS(ENVIRI,P«>ISEX,CNF»,2.<I-1)»1)»OI1DSII1 

2000 coSuiijE"'"'"''''"''"'''"'"'^'"""""'-'^"'""""-""""' 
j DUELS<ENV:«»,RANGE«.CNFX,5)19IsstR 

C   REDUCE ODOS 10 "«x ALLOWEB IF MECESSART 

DO 3000 OODSX-1.NODDS 
3000 „»»»;^°»»S"'>'"IN<10DDS,0DDS(0»0SX)) 

RETURN 

Source Listing of the CNFLCl Subroutine of the Main 
Program of the AFP Combat Module 
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b. Updates the direct firer assignment counts. For each combina- 
tion of side 1 and side 2 types, this is a cumulative tally of the number 
of weapons participating in conflicts; note that a weapon killed in its 
third conflict is counted three times. 

c. Computes the odds and the number of duels at each odds. 

(4) CNFTMS 

(a) Purpose. To provide a time to fire to every  weapon initially, 
and to provide a time to fire to e'^ery  surviving weapon that has fired in 
the previous shot cycle. Figure D-20 is a source listing of subroutine 
CNFTMS. 

(b) When Called. During e'very  shot cycle, from MAIN. 

(c) Subtasks 

1^. Computes an inflated detection size for multiple weapons. 

2. Sets a flag to prevent generating a firing time for shooters 
with a zero PK. 

3. Sets a flag to prevent generating a firing time for shooters 
who connot fire at the given range. 

4. For direct fire weapons that have not fired previously in this 
conflict and have targets in range, uses a detection routine to compute a 
time to fire; if nondetection occurs, sets a flag. The detect routine is 
called in subsequent shot cycles for a flagged weapon until detection 
occurs, the weapon is killed, or the conflict ends. 

5. For indirect fire weapons or for direct fire weapons that have 
just fired (and therefore have adequate range and have detected 
previously), a log normal distribution is used to generate times to fire. 
The mean of this distribution is given as input, and the standard deviation 
is assumed to be half the mean. 

6. For direct fire duels where no detections occurred previously, 
when weapons on both sides achieve a first detection in the same shot 
cycle, the physically smaller weapon gets to fire first. 
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1 SUBROUTINE CN FTWS ( ENV 1 RX , R AN6E)(, CN F X , ST AGE X ) 

3 C ♦♦++♦ DENOTES CODE TO FORCE NUMERICALLY SMALLER FORCE TO 
4 C TO FIRE FIRST 
5 t 
6 « ;■ 
7 INCLUDE FARM 
8 INCLU0E3<1 
9 INCLUDE B<2 

10 INCLUDE 3K5 
IT INCLUDE BK6 
12 INCLUOEBKII 
13 INCLUDE B<17 
14 INCLUDE BK1S 
15 INCLUDE BK22 
16 C 
17 DIMENSION 0UTPUT(2), BAN0(IRAN6E) 
13 G 
19 INTEGER STAGEX,RANGEX,ENVIRX,C0NFLX,P0INT1 ,CNFX 
20 C 
IT REAL MEAN,LIGHT1,SIZE1,MEAN1,SIGMA1 
22 C 
23 LOGICAL SIGNAL,IFOUT.ISEXT 
24 C 
25 DATA NUM/1/ 
26 C      RANGE 3ANDS (IN KILOMETERS): 
27 DATA BAND /.250, .500, 1.000, 1.500, 2.000, 2.500/ 
23 C 
29 2      CONTINUE 
30 M0DE=1 
31 NNRP=INSEED 
22 C    TO   CO'IPUTE    THE    I NI TI AL / RE F I RE    TIMES 
33 00 2500 C0NFLX=1,CNFLCT 
34 C LOOP THROUGH THE STATUS TABLE ENTRIES 
35 C    SKIP IF COMBAT HAS CEASED FOR THIS DUEL 
36 IF ( STATUS(C0NFLX,1) .LT. -SMALL2 ) GOTO 2500 
37 P0INT1=IFIX<STATUS(C0NFLX,2)) 
38 C    LOOP THROUGH WEAPONS IN THE CONFLICT 
39 DO 20C0 I=0,POINT1 
40 IF(I.EQ.Q)THEN 
41 J=SMALER 
42 K = TYPS<SMALE.R) 
43 NTGTS = P0INT1 
44 ELSE IF (I .EO. 1) THEN 
45 J=aiGGER 
46 K=TYPS(BIGGER) 
47 NTGTS = 1 
48 E N D I F 
49 C AT THIS POINT, 
50 C J = THE SHOOTING SIDE 
51 C K = THE SHOOTING WEAPON TYPE 
52 C NTGTS = THE NUMBER OF TARGETS 
53 C IS THE SHOOTER INDIRECT FIRE 7 
54 ISEXT = (TYPS(J)  .6T. NTYPS(J)-NOEXT(J)) 
55 C    SKIP IF THE ENTRY IS ALREADY ELIMINATED 
56 IF ( STATUS(C0NFLX,3+n  .LT. -SMALL2 ) 
57 S GOTO 2PQ0 
58 C    IF PK IS ZERO, TREAT AS IF OUT OF RANGE 
59 IF { .NOT. ISEXT .AND. 
60 g (PKS(J,TYPS(2),4,RANGEX) .LT. SMALLi) ) 
61 8 THEN 
62 STATUS(C0NFLX,3*I)=RMAXT 
63 CC ♦♦*** 
64 CC WRITE(6,91800) RANGEX,STA6EX,PKS(J,TYPS{3-J) ,4 , RANGEX ) ,ISEXT 
65 CC      g ,STATUS(C0NFLX,3+I) 
66 CC91800      FOR-'ATCIX ,'CNFTMS 1 ','RANGEX ' , I 2 , 1 X , ' S T A G EX = ',12,IX 
67 CC      &    ,' PKS= ',F8.6,1X,'ISEXT= ',L5,1X,'STATUS= ',F15.5) 
68 CC ***** 
69 GOTO 2000 
70 ENOIF 
71 C   CHECK FOR FIRST STAGE OR PREVIOUS NON-DETECTION 
72 SIGNAL=STATUS(C0NFLX,3+I)  .GT. RMAXT/4.1 
73 SIGNAL=SIGNAL .AND. 
74 « ( STATUS(C0NFLX,3+I)  .LT. RMAXT/1.2  ) 
75 SIGNAL=SIGNAL .OR. ( STAGEX .EO. 1 ) 
76 IF ( SIGNAL ) THEN 
77 IF0UT = (RAN6EX.6T.LIM1TS(J ,K,2) ) .OR. 
78 g (RANGEX.LT.LIMITS(J ,K, 1 ) ) 
79 IFOUT = IFOUT .AND. (  .NOT. ISEXT ) 
SO IF ( IFOUT ) THEN 
61 C OUT OF RANGE 

Figure D-20. Source Listing of the CNFTMS Subroutine of the Main 
Program of the AFP Combat Module 
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82 
53 
84 
85 
36 
87 
S3 
39 
90 
91 
92 
93 
94 
95 
96 
97 
93 
99 

100 
1C1 
102 
103 
104 
105 
106 
107 
108 
109 
no 
111 
112 
113 
114 
115 
116 
117 
113 
119 
120 
121 
122 
123 
124 
125 
126 
127 
123 
129 
130 
131 
132 
133 
134 
135 
136 
137 
133 
139 
140 
141 
142 
143 
144 
145 
1 46 
147 
143 
149 
150 
151 
152 
153 
154 
155 
156 
157 
15S 
159 
160 
161 
162 
163 

URITE(6,9190G) 
.SIGNAL 

^F0R"!AT(1X,'CNFT*IS 2 ' , 1 X , ' RANG EX = ',12,IX, 
,1X,'IF0UT= ',L5,1X,'STATUS= ',F15.5 
,1X,'SIGNAL= ',L5i 

RAN6EX,STAGEX.IFOUT,STATUS(CONFLX,3 + 1) 

STAGEX= ',12 

SINCE THE 

OFTEN ENOUGH 
NS20CT(3-J,TYPS C3-J))) 

STATUS (CONFLX,3+n=RMAXT 
ELSE 

c c ***** 
cc 
cc   s 
CC91900 
CC     i 
CC     i 
C C ***** 
C   CHECK TO SEE IF DETECTION SHOULD 9E SKIPPED 
C     WEAPON IN QUESTION IS EXTERNAL 

IF ( .NOT. ISEXT ) THEN 
C FORCE DETECTION IF FIPEO AT 

IF (CSH0TS(3-J,C0NFLX) .GT. 
STATUS(C0NFLX,3+I) = C.01 
GOTO 2000 

ENOIF 
C DON T ATTEMPT DETECTION IF IT WOULD B^ FRUITLESS 

,,     ,^ IF (STATUS(C0NFLX,3 + n .EO. RliAXT/4.0) GOTO 2000 
C   LI POINTS TO SENSOR USED BY SHOOTER, L2 TO THE SIGNATURE TYPE 
C       FOR THAT SENSOR 

L1=SENS0R(J,IC,ENVIRX,1) 
L2=SENS0R(J,K,ENVIRX,2) 
SUE1 = SIZE{3-J, TYPS(3-J). ENVIRX) 
TBAR = RMAXT/2.0  3 SIGNIFIES NO DETECTION 
DO 3000 IDTCT = 1 ,.1IN(NBTCTN,NTeTS) 
RAN0ON=FIMSLU(INSE£D) 
»Ti^ = 8AN0(RANGEX) 

DESTROYS LIGHT1 EACH CALL ?•!' 
LIGHT1=LIGHT(ENVIRX5 
CALL DETECTfRANDOM,Li.RTH 

,SIZE1 
,CNTRST(3-J,TYPS(3 

THEN 

C !!!• OPTICS 

IF (RC .LT. 

■J).ENVIRX ,L2) 
,ATTN(L1,ENVIRX),»«AG(L1) 
,BRIGHT (ENVIRXJ .LIGHTI.-'ODE 
,T,RC,NNRP,IDETCT) 

RCDET(J,K)) THEN 

3000 
3099 

UPDATE 

C C ••♦** 
CC 
CC s 
CC 2 
CC52000 
CC s 
CC 8 
CC g 
cC ***** 

CAN T EVER DETECT (UNLESS SHOT AT ENOUGH) 
TBAR = RMAXT/4.0 
GOTO 3099 

ENOIF 
IF (IDETCT .EQ. 1) TH"^"* 

SUCCESSFUL DETECTION 
CONVERT TIME TO DETECT TO MINUTES 
T=T/60. 
T9AR = '«IN(TBAH,T) 

ENDIF 
CONTINUE 
CONTINUE 

THE DETECT TRIES COUNT 
TMS(J,ENVIRX,RANGEX.CNFX.D = 

TMS(J,£NVIRX,RANG£X,CNFX,1) + 1.0 
IF (TBAR .LT. RMAXT/4.1) THEN 

UPDATE THE DETECTION SUCCESS COUNT 
TMS(J,ENVIRX,RANGEX.CNFX,2)= 

TMS(J,ENVIRX,RANGEX,CNFX,2)+1.0 
INDICATE THE TIME IS DUE TO DETECT 
TMS(J,ENVIRX,RANGPX,CNfX,3) = T ♦ 

TMS(J,ENVIRX,RANGEX,CNFX,3) 
ENOIF 
STATUS(C0NFLX,3+I) = TSAR 

WRITE(6,92000) RANGEX,STASEX,L1,L2,9AN00M,RTM,LIGHT1 

,T3AR,S'fATUS(C0NFLX,3+n,SIGNAL, ISEXT 
fORMAT(1X,-CNFTMS 3',1X,'BANGEX= ', I 2,1X,'STAGE X= ', 

Li,L2,RANDOM,RTM,LIGHT1,SIZE1= ',215 
,1X,4F10.3,/,1X,'TBAR= ',F10.3,1X,* STATUS= ',F15.3 

IX,'SIGNAL,ISEXT= ',2L5) 

12 

ELSE 
USE REFIRE TIME FOR INDIRECT WEAPONS 

MEAN1=REFIRE(J,K,TYPS(3-J),ENVIRX) 
SIG'"A1=MEANl/2.0 
MEAN=ALOG(.8*MEAN1*MEAN1)/2.0 

USE G.4723807 SINCE THAT IS THE SORT(LN(1 . 25 ) ) 
S1GMA=0.4723807 
CALL GGNLG(DSEEO,NUM,MEAN,SIGMA,OUTPUT) 
STATUS(C0NFLX,3 + n=0UTPUT(1) 

UPDATE THE REFIRE TIME COUNT 
T"S(J,ENVIRX,RANGEX,CNFX,4) = 

8 T»$(J.ENVIRX,RANGEX,CNfX,4) ♦ 1.0 

Figure D-20. Source Listing of the CNFTMS Subroutine of the Main 

Program of the AFP Combat Module 
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16A 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
173 
179 
180 
181 
182 
183 
164 
185 
136 
187 
188 
139 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
2C0 
201 
2C2 
2C3 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 

C    INDICATE THE TIWE IS DUE TO REFIRE 
TMS (J ,ENVIRX,RANGEX,CMfX,5) = STATUS(CONFLX,3 * I) + 

i TfSfJ,£NVIRX,RANGEX,CNFX,5) cc ***** 
CC iJRITE(6,97D00)    R ANG F X , S T AGE X , ST ATUS ( CON FLX , 3* 1) 
CC93000 fORfATdX.'CNFTMS   4 ' , 1 X , ' RANG E=    ' , I 2 , 1 X ,'STA6E=    ',12,IX 
CC      &  ,'STATUS= ',F15.5) cc ***** 
C ENOIF FOR DIRECT/INDIRECT WEAPON 

E*JDIf 
C   ENDIF FOR IN RANGE OR INDIRECT/OUT OF RANGE IF 

Figure D-20. Source Listing of the CNFTMS Subroutine of the Main 
Program of the AFP Combat Module 
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(5) DETECT 

(a) Purpose. When called, to return whether a weapon has detected 
a target and, if so, the elapsed time increment. Figure D-21 is a source 
listing of subroutine DETECT. 

(b) Source. DETECT is an implementation of logic developed at the 
Night Vision Laboratory. 

(c) When Called. During ewery  shot cycle for surviving weapons 
that have not previously detected a target or otherwise begun to fire. 

Note: As implemented here, detection is deterministic but dependent on the 
routine's call arguments. Only elapsed time is a stochastic variable. 

(6) DIRIO 

(a) Purpose. To initialze/read in the cumulative kills and cumula- 
tive direct fire assignments, and to read in the relevant data from the 
projection file (participation rates, conflict durations, number of 
conflicts/day, number of sites at which simultaneous identical conflicts 
occur). Figure D-22 is a source listing of subroutine DIRIO. 

(b) When Called. Every time a conflict is being processed which 
includes a side 1 type that has not been processed earlier. 

(7) DIRKLS 

(a) Purpose. To compute the direct fire kills in each conflict. 
Figure D-23 is a source listing of subroutine DIRKLS. 

(b) When Called. Called once during each shot cycle, by MAIN. 

(c) Process. DIRKLS examines e^ery  duel in each shot cycle. In 
each duel, the weapon(s) with the shortest time to fire (if any are eligble 
to fire) is made to fire, and the ki1l(s) are assesed. Note that all duels 
are processed simultaneously in every  call to this routine. Duels whose 
expended time exceeds the conflict's duration are prevented from firing 
again. The conflict ends when the estimated number of shot cycles is pro- 
cessed. 

(d) Subtasks 

1^. Locates the shortest time to fire among eligible shooters in 
each duel, and subtracts this time from e'jery  eligible shooter's time to 
fire. 

2. Updates the duel's elapsed time counter, and sets flag to 
indicate that no further firing should occur in the duel if the elapsed 
time exceeds the conflict's maximum permitted duration (an input). 
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1 
2 
3 
4 
5 
6 
7 
S 
9 

10 
11 
12 
13 
U 
15 
16 
T7 
18 
19 
ZO 
21 

If 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
S5 
36 
27 

sl 
*o 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
£0 
ei 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

SUBPOU 
+ RC,NN * * * ** 

*****INPUTS 
* ♦ * ** 

LSCC 
RTM 
CD= T 
AL  = 
ACON 
ATTN 
AHAG 
FOV 
SOG = 

TSAR 
RC = R 

TINE DETECT ( RN , LS C C , RT'« , CD . AC ON , ATTN , AM AG , SOG , A L , MODE , TB AR , 
RP.IDETCT) 

CALLED BY -TGTACQ- 
VARIABLES  FOR NVL SENSOR LOGIC 

= SE^'^ 
= RAN 
ARGET 
LIGH 

= OPT 
= EXT 
= MAG 
= FIE 
SKY 

= TIM 
ESOLV 

IDETCT = 1 

SOR DEVICE 
GE TO TARGET IN KM 
MINIMUM DIMENSION IN METERS 

T LEVEL IN FT CDLS 
ICAL IS CONTRAST, THERMO IS TEMPERATURE DIFFERENCE 
INCTION COEFFICIENT ARRAY 
NIFICATION ARRAY 
LO OF VIEh ARRAY 
OVER GROUND BRIGHTNESS RATIO 

E TO ACHIEVE DETECTION 
ABLE CYCLES 
ON SUCCESSFUL DETECTION, 0 OTHERWISE 

DOUBLE PRECISION  El 

1 
2 
3 
4 
5 
6 
7 
S 
9 

1C 
11 
12 
13 
14 
15 
16 

OPTIC 
OPTIC 
IMAGE 

= THERM 
= THERM 
= THERM 
= THERM 
= OPTIC 
= THERM 
= OPTIC 
= RAOAP 
= THERM 
= OPTIC 
= OPTIC 

t * 

CONTIN 
IDETCT 
RC=0.0 
S=C.O 
T3AR=0 
PINF=0 
AL1=AL 

I F (AM 

I F (AT 

OPTICA 

I<"A6E 

THER 

I f (LS 

GO TO 
♦,1C0,1 
♦,1C0,1 
♦,1C0,1 

AL  - 
AL  - 
INTE 

0 
0 
0 
0 - A 
AL- T 
0 - N 
AL - 

EYES 
BINOCULARS 

NSFIER - STARLIGHT 
- RED SIGHT 
- CREW SIGHT 

IRBORNE FLIR 
V 
IGHT 
TV 

CHFCK SENSOR DEVICE 

0 
AL 
AL 

UE 
= 0 

.0 

AG.LE 

TN.Lt 

L VIS 

IN T E N 

MO DE 

CC.LE 

(1Q0, 
20,12 
00,10 
00,10 

100 CALL 0 
GO TO 

110 CALL I 
GO TO 

120 CALL T 
GO TO 

130 CONTIN 
RC=0. 
I F(FI"« 

RC = 
IDET 

ENDIF 

PTICS 
140 

MAGES 
140 

HERMO 
140 

UE 

SLU(N 
1.0 

CT = 

.0.) AMAG=1.0 

.0.0) GO TO 190 

IBLE BANDS (1,2.10,12,15,16,19-50) 

SIFIERS (3,4,5) 

VICES (6,7,8,9,11,14,17,18) 

.0.0R.LSCC.GT.50) GO TO 190 

100,110,110,110,120,120,120,120,100,120,100,130,120,100 
0,100,100,100,100,100,100,100 
0,100,100,100,100,100,100,100,100,100,100 
0,100,100,100,100,100,100,100,100,100),LSCC 

VISIBLE BAND DEVISES 
(RCACON,ATTN,RTM,LSCC,SOG, ALl, MO DE.AMAG) 

(RCACON,ATTN,RTM,LSCC,SOG, AL1) 

(RCACON,ATTN,RTM,LSCC,"ODE) 

NRP)  .LT. .80) THEN 

1 

IMAGE INTENSIFIERS 

THERMO DEVICES 

RADAR DEVICES 

T8AR = 3.0 ♦ FIMSLU(NNRP)  » 12.0 

Figure D-21. Source Listing of the DETECT Subroutine of the Main 
Program of the AFP Combat Module 
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82 
83 
84 as 
86 
87 
88 
89 
90 
91 
92 

II 
95 
96 
97 
98 
99 

ICO 
1C1 m 
m 
1C6 
107 
108 
109 
110 
111 
112 
113 
1U 
115 
116 
117 
113 
119 
120 
^i^ 
122 
123 
124 
125 
126 

lf(nc    .LE. 0.) PRINT '33 
^3 FORI«AT(55X,'RADAR LESS THAN 80%') 

GO TO 190 

140 CONTINUE 
IF(RC .LE. 0.) GO TO 190 

CONVERSION FROM ... TO RESOLVABLE 

CRTITICAL DIMENSION/RANGE PER THOUSAND METERS 

RESOLVABLE CYCLES ACROSS TARGET 

- FORGET IT 

S=CO/RT!» 

RC=RC*S 
,r ,„-  "     ^^   LESS THAN A TENTH OF A CYCLE IF (RC.LT.Q.10) GO TO 190    "^ ' " " i" « <.TLLfc 

l^,^ = UO       ' '^^^^    PROBABILITIES OF DETECTION AND DESIRED LEVEL OF 
RC1 = RC / AA 

*. 

IF ( RC1 .LE. 4) GO TO 150 

P I N F = 1 . 0 
GO TO 160 

PINF = (RC1)«*E / ( 1 ♦ (RC1)**E ) 

150 £1 = 2.7 + 0.7 * RC1 

EX= RC1  ♦* El 

PINF = EX / (1 ♦ EX) 

160 CONTINUE 

IF (RN.GE.PINF) 60 TO 190 

T3AR = (-3.6 / PINF) * LOGd.O 

IF (TBAR .LT. 30) lOETCT = 1 

190 CONTINUE 
RETURN 
END T-t 

TGT NOT DETECTED 

- RN/PINF) 

Figure D-21. Source Listing of the DETECT Subroutine of the Main 
Program of the AFP Combat Module 
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1 SUBROUTINE DIRI 0(TYPS 1X,REPSX,D*YSX) 
2 C 
3 INCLUDE PARM 
4 INCLUDEBKI 
5 INCLUDE BK10 
6 INCLUDE 3K13 
7 INCLUDE BK16 
S INCLU0E8K21 
9 C 

10 INTEGER TYPS1X,REPSX,DAYSX,SIDEX 
lie 
12 2      CONTINUE 
13 I0PTR3=(REPSX-1}*N31+TYPS1X 
lA I0PTH3 = I0PTR3 + PREF4*IREPS*ITYPS 1 
15 I0PTR4=(REPSX-1)*N41+TY0S1X 
16 I0PTR4=I0PTR4+PREF2*IREPS*ITYPS1 
17 I0PTR6=TYPS1X 
18 I0PTR6=I0PTR6+PREF3*ITYPS1 
19 C  TO REINITIALIZE AT THE BEGINNING OF EACH BAY ONLY 
20 IF ( DAYSX .EQ. 1 ) THEN 
21 C  INITIALIZE CKILLS 
22 DO 1025 SI0EX=1,2 
23 DO 1025 I=1,NTYPS(2) 
24 ,MUMWPN( I , SIOEX) =0 
25 DO 1025 J=1,7 
26 CKILLS(SIOEX,I,J)=0 
27 1025 CONTINUE 
28 ELSE 
29 C  READ IN THE CUMULATIVE KILLS TO DATE 
30 READ(IUI'I0PTR3,1030,ERR=1035) 
21 ,^,^ « ((CCKILLSCI ,J,K) ,K = 1 ,7) ,J = 1 ,NTYPS(2)) ,1=1,2) 
32 1C3D FOHMAT(500(500I6)) 
23 GOTO 1040 
34 1035 WRITE(6,1037) 
35 1037 F0RMAT(1X,30(1H*),5X,'CKILLS READ ERROR',5X, 
36 g 30(1H*) ) 
37 STOP 
3S 1040 CONTINUE 
39 READ(IU4'lOPTR4,1030iFRR=1045) 
^9 * ( (NUMWPNCI, J) ,J=1 ,2) ,I = 1,NTYPS(2) ) 
41 GOTO 1047 
A2 1045 WRITE(6,1046) 
^3 1046 F0RMAT(1X,30(1H*) ,5X,'NUMWPN READ ERROR',5X , 30 ( 1H* )) 
44 STOP 
45 1047 CONTINUE 
46 ENOIF 
''7 C    READ IN THE DATA USED TO PROJECT LOSSES 
^8 REA0(!U6'IOPTR6,1048,ERR=1043: ((PROJCT(I , J) , J = 1 , 5) , 
49 g I = 1,NTYPS(2n 
50 1048        FORI«AT(500(5DOF6.2) ) 
51 GOTO 1049 
52 1043 -RITE(6,1044) 
53 1044 F0RMAT(1X,30(1H*),5X,'PR0JCT READ ERROR',5X,30<1H*)) 
34                     STOP 
55 10'.9 CONTINUE 
56 RETURN 
57 END 

Figure D-22. Source Listing of the DIRIO Subroutine of the Main 
Program of the AFP Combat Module 
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1 

I 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 

25 

if 
23 
29 
30 
31 
32 
33 

rs 
36 
37 
38 
39 
40 
41 

tl 
44 
45 

tr 
48 
49 
SO 

II 
54 

II 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 

f? 
72 
73 
74 
75 
76 
77 
78 
79 
SO 
81 

SUBROUTINE 0IRKLS(TYPS2X,ENVIRX,RANGEX,CNFX,STAGEX) 

IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

DI 

LO 

IN 
S 

C 
2 
CC 
cc 
CD 
CD      g 
CD90Q00 
CD      2 
CD 
CC 
C    INIT 

CLUOE 
CLUDE 
CLUDE 
CLUDE 
CLUOE 
CLUDE 
CLUOE 
CLUOE 
CLUDE 
CLUOE 
CLUOE 
CLUDE 
CLUDE 
CLUDE 
CLUDE 
CLUOE 
CLUDE 

HENSIO 

GICAL 

TEGER 
ENVI 

PARM 
8K1 
BK2 
BK6 
BK9 
BK1C 
8K11 
8X15 
8K17 
BK16 
BKIS 
BK19 
BK21 
BK23 
BK24 
BK25 
BK27 

N DON 

DONE, 

RANGE 
RX 

E(3),KILLS(IOO0S+1),0URATN(ICONFL) 

SIGNAL,0WPN,C0N01 ,C0ND2 

X,TYPS2X,P0INT1,C0NFLX,SIDE,0THER,PEXT,CNFX,STAGEX, 

CONTINUE 
* « * * * 

IF ( C 
iiRITEC 

fOR"AT 

* * * * * END! F 

lALIZE 

NFLCT .GT. 0 ) THEN 
6,90000) TYPS2X,RANGEX,CNFX,CNFLCT 
STATUS(IQ,J0),J0=1,20),IQ=1,CNFLCT) 
(1X,'0IRKLS 1 TYPS2X.RANGEX,CNFX,CNFLCT= ',4(I3,2X) 
STATUS= ',500(/,' **,lOCFlO.4,2X) ,/,4X,10(^10.i,2x),/) ) 

THE DUEL 0 
IF f 

DO 
D 

CON 
ENOIF 

ILLS D 
DO 50 

L SHOO 
IF 
POI 

CHECK THAT NEITHER SI 
CON 
DO 

C 

2CCC 

C LOOP TO COMP 

C   SKIP IF EX 

UTE K] 

TERNAl 

21G0 

2200 

C SEARCH FOR T 

I 
CON 
STA 
GOT 
CON 
ITE 
TEM 

HE SHORTEST 
DO 

I 

C FOUND A NEh CANDIDATE 

URATION TABLE 
STAGEX .EQ. 1 ) THEN 
2000 C0NFLX=1,CNFLCT 
URATN(C0NFLX)=0.0 
TINUE 

UE TO DIRECT FIRE 
00 C0NFLX=1.CNFLCT 
TERS ELIMINATED THE DUEL 
( STATUS(C0NFLX,1) .LT. 0.0 ) GOTO 5000 
NT1=IFIX(STATUS(C0NFLX,2n 
D£ IN DUEL IS DEPLETED 
D1=STATUS(C0NFLX,33  .6T. -SMALL2 
2100 J=1,P0INT1 
ON02=CON01  .AND. 

( STATUS(C0NFLX,3+J) .6T. -SMALL2 ) 
F { C0N02 ) GOTO 2200 
TINUE 
TUS(C0NFLX,1)=-1.0 
0 5000 
TINUE 

P=RWAXT/16.0 
TINE TO FIRE 

2700 I=0,P0INT1 
F < ( STATUS(C0NFLX,3+n .LT.TEf«P 

( STATUS(CONFLX,3+1)  .6E. 0.0 ) 
.AND, 
THEN 

2700 
C CHECK FOR NO 

C SUBTRACT OFF 

C SUBTRACT OFF 

C SET ENTRIES 

Figure D-23. 

E 
CON 

SHOOTERS I 
IF 

G 
END 

SHORTE 
DO 

I 

ITEMP=I 
TEWP = STATUS(C0NFLX,3*n 

NDIF 
TINUE 
N RANGE 
( ITEMP .EQ. -1 ) THEN 
OTO 5000 
IF 
ST 
2S 

. AND. 

Source Listing of the DIRKLS Subroutine of the Main 
Program of the AFP Combat Module 
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m 

82 ENOIF 
63 2800 CONTINUE 
84 C   UPDATE THE DUEL'S DURATION 
85 DURATN(C0NFLX)=DURATN(CONFLX)+TE'iP 
86 IF ( DURATN(CONFLX) .GT. PR 0JCT(TYPS2X , 3) ) THEN 
87 C   TIME IN DUAL AT MAX, SET UP TO DENY FURTHER COMSAT 
88 STATUS(C0NFLX,1)=-1.0 
89 C    GO TO THE NEXT DUEL 
90 GOTO 5000 
91 ENDIF 
92 ITEMP=0 
93 0ONE(1)=.FALSE. 
94. 0 0 285 0 1=0, PC INT 1 
95 C    INDICATE WHICH SIDE SHOOTS FIRST/BOTH 
96 IF ( ABSCSTATUS(C0NFLX,3+n) .LT. SMALL1 ) THEN 
97 IF ( I .EQ. 0 ) THEN 
98 ITEMP=SMALER 
9?                                   ELSE 

IF ( .NOT. OONE(I) ) ITEMP=ITEMP+BIG6ER 
-., 0ONE(1)=.TRUe. 
102 ENDIF 
102 ENOIF 
104 2850 CONTINUE 
105 C  1 IF SIDE 1 SHOOTS FIRST, 2 IF SIDE 2, 3 IF BOTH 
106 STATUS(C0NFLX,1)=ITEMP+.01 
1C7 C   DETERMINE THE KILLS 
108 SI&NAL=.TRUE. 
109 DO 3000 J=a,P0INT1 
110 KILLS(J+1)=0 
111 IF ( ABS(STATUS(C0MFLX,3+J)) .LT. SMALLi ) THEN 
112 C   WE HAVE A SHOOTER 
113 C    RECORD THE SHOTS 
114 ITEMP1=BIGSER 
115 IF ( J .EQ. 0 ) ITEMP1=SMALER 
116 SHOTS(ITEMP1,£NVIRX,HANGEX)= 
117 8 SH0TS(ITEMP1,ENVIRX,RANGEX) 
118 g + PR0JCT(TYPS2X,4) + SMALL2 
119 CSHOTSdTEMPI .CONFLX) = 
120 8 CSHOTSdTEMPI .CONFLX) 
121 8 ♦ PR0JCT(TYPS2X,4) + SMALL2 
122 C    OMIT REPETITIVE PROCESSING 
123 IF ( SIGNAL ) THEN 
1g4 IF ( J .GE. 1 ) SIGNAL=.FALSE. 
1«5 IF ( J .EO. 0 ) THEN 
126 SIOE=SMALER 
1" ELSE 
128 SIDE=BIGGER 
129 ENDIF 
120 0THER=3-SIDE 
121 C   CHECKING FOR DIRECT FIRE SHOOTER 
132 DWPN=TYPS(SIDF).LE.(NTYPS(SI0E)-NOEXT($IDE)) 
133 IF ( DWPN ) THEN 
124 00 2875 I=1,IPKS 
135 C   LOOP THROUGH M, F, K, M OR F KILLS 
136 ATEMP(1,I)= 
311 ,o-,c ^ PifS(SIDE,TYPS(2) , I ,RANGEX) 
138 2875 CONTINUE 
129 C   COMPUTE BREAKDOWN OF CO,13 INTO DISTINCT INTERVALS 
140 C     PROPORTIONAL TO THE M,F,K PROBABILITIES 
141 C    PROBABILITY OF NO KILL 

ATEMP(2,1)=1.0-ATEMP(1,4) 142 
143 C OBVIATE REST OF ATEMP 
144 ATE''P(2,2)=2.0 
145 ATEMP<2,3)=2.0 
146 ATEMPf2,4)=1.0 
147 C NORMALIZE 
148 ATEMP(3,1)=ATEMP<2,1) /AT£MP(2 ,4) 
1J9 ATEMP(3,2)=ATEMP(2,2)/ATE»«P(2,4) 
150 ATEMP(3,3)=ATEMP(2,3WATEMP(2,4) 
151 ELSE 
152 C AN EXTERNAL WEAPON IS SHOOTING IN A DIRECT FIRE DUEL 
152       C DERIVE THE EXTERNAL WEAPON NUMBER 
154 PEXT = TYPS(SIDE)-NTYPS(SIDE)+NOEXT (SIDE) 
155 C COMPUTE THE EXPECTED KILLS 
156 ATEMP(3,3)= 
157 8 EXTtSIDE,PEXT,TYPS(OTHER).ENVIRX,RAN6EX) 
15S ATEMP(3,3)=AMINl(1.0,ATEMP(3,3n 
159 ATEMP(3,3)=1.0-ATEMP(3,3) 
160 ATEMP(3,1)=2.0 
161 ATEMP(3,2)=2.0 
162 ENDIF 
162 ENDIF 

■ Figure D-23. Source Listing of the DIRKLS Subroutine of the Main 
Program of the AFP Combat Module 
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164 C   GENERATE A RANDOM NUMBER TO FIND THE TYPE OF KILL 
165 TEMP=F1MSLU(INSEE0) 
166 IF ( TEMP .G£. ATEMP(3,3) ) THEN 
167 KILLS(J+1)=3 
16S                                   ELSE 
169 IF ( TEMP .SE. ATEMP(7,2) ) THEN 
170 , KILLS(J*1)=2 
171 ELSE 
172 IF    (    TEMP    .GE.    ATEMP(3,1J    )    KILLS<J+1)=1 
173 ENOIF 
174 ENDIF 
175 C    END OF SHOOTER IF 
176 ENDIF 
177 C  END OF LOOP THROUGH COORDINATES OF STATUS ENTRY 
178 3000 CONTINUE 
179 C    FOR THE SIDE WITH MULTIPLE WEAPONS, DETERMINE THE TOTAL 
ISO C     DAMAGE DONE TO THE SINGLE WEAPON 
161 KILLS1=0 
182 00 32C0 1=1,3 
183 DONE(I)=.FALSE. 
154 C   LOOPING THROUGH THE DAMAGE CATEGORIES 
185 00 3100 J=1,P0INT1 
186 C   CHECK TO SEE IF THIS DAMAGE CATEGORY HAS ALREADY OCCURRED 
187 IF ( DONEd) ) GOTO 3200 
155 IF ( KILLS(J+1) .EQ. I ) THEN 
189 C  MAKE SURE THIS CATEGORY IS NOT EXAMINED AGAIN 
190 DONE(I)=.TRUE. 
191 C   ACHIEVED A KILL OF TYPE TESTED FOR IN THIS PASS 
192 KILLS1=tCILLS1*2**(I-1 ) 
193 C   CHECK THE NEXT DAMAGE CATEGORY, SINCE THIS ONE IS DONE 
19A GOTO 3200 
195 C   NOW KILLS 1 CONTAINS THE APPROPRIATE CODE FRO* 1 TO 7 
196 ENDIF 
197 3100 CONTINUE 
198 3200 CONTINUE 
199 C    RECORD THE KILLS 
200 IF ( KILLS1 .GT. 0 J THEN 
201 C   THE WEAPON ON THE SMALLER SIDE IS M.f.K KILLED 
202 C      ( OR SOME COMBINATION THEREOF ) 
203 C    MARK STATUS ENTRY FOR DELETION 
2C4 STATUS(C0NFLX,1)=-1.0 
205 CC «♦*** 
206 CD       IF ( CNFLCT .GT. 0 ) THEN 
207 CD      taRITE(6.90100) CONFLX 
208 CD90100 fORMATC* DIRKLS 1.5',3X,'HIT SMALLER SIDE, DUEL ' 
209 CD     S    ,15) 
210 CD       ENOIF 
211 CC ***** 
212 C   SKIP PROCESSING IF ALREADY DEAD 
213 IF ( STATUS(C0NFLX,3) .LT. 0.0 ) GOTO 3250 
214 C    SET ENTRY TO SHOW KILL 
215 STATUS(CONFLX,3)=-10.0*ITYPS 
216 C   RECORD THE KILL 
217 CKILLS(BIGGER,TYPS2X,KILLS1)= 
218 8 CKILLS(BIGGER,TYPS2X,KILLS1) 
219 g +PROJCT(TYPS2X,4) 
220 CC ***** 
221 CD       IF < CNFLCT .GT. 0 ) THEN 
222 CD       WRITE(6,94000) TYPS 2X,RANGEX,CNFX,8 IGGER 
223 CD      S  ,C<ILLS (BIGGER,TYPS2X,KILLS1) ,TEMP,ATEMP(3,1) ,ATE"P<3,3) 
224 CD      S      .INSEED,CONFLX 
225 C094000 FOR-ATdX ,'*DIRKLS 2 TY PS 2 X , R AN G E X , CN F X , B1GG E R = ',415,IX 
226 CD      S ,'CKILLS= ',18,/,' HANDOM= ',F8.6,3X,'1-PKS= ',2(F8.6,3X) 
ill CD      g    ,'INSEED= ',I6,3X,'DUEL ',15,' ENTRY 3') 
228 CD       ENDIF 
229 CC ♦*•«♦ 
230 TTL0S(SMALER,1,ENVIRX ,RANC-EX) = 
231 g TTL0S(SMALER,1,ENVIRX,RANGEX) 
232 g + PR0JCT(TYPS2X,4) 
233 C   STORE THE KILLS IN THE LOG TABLE 
234 LOG(CNFX,SMALFR,TYPS(BIGGFR) ,2 + KILLS1 ) = 
235 I LOG(CNFX,SMALER,TYPS(BIGGER),2+KILLS1)♦ 
236 S PR0JCT(TYPS2X,4) 
237 F0RCS1(SMALER)=MAX( 
238 S O.FORCSI(S«ALER)-1) 
2 39                                   F0RCS2(SMALER)=MAX( 
240 8 0,F0RCS2(S"ALER)-1) 
241 WPNS(SMALER,TYPS(SMALER))=MAX(0,KPNS(SMALER, 
242 g TYPS(SMALER))-1) 
243 ENDIF 
244 C    SKIP HERE IF TARGET IS ALREADY DEAD 
245 3250 CONTINUE 

Figure D-23. Source Listing of the DIRKLS Subroutine of the Main 
Program of the AFP Combat Module 
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246 
2*7 
248 
249 
2 50 
251 

III 
2se 
|5' 
258 
259 
260 
26t 
262 
263 
264 
265 

11*7 
in 
I?? m 
274 
275 
276 
?77 
278 
279 
2S0 
281 
282 
283 
284 
285 

. 186 
267 
2£S 
289 
290 
291 

ill 
294 
295 
296 
297 
298 
299 
300 
3C1 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 

314 
315 
316 
317 
318 

lit m 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
33S 
339 
340 
341 
342 
343 

cc 
CD 
CD 

CHECK TO SEE If SI"*LLEfi SIBE KILLED SOMETHING 
IF  ( KILLSd)  .GT. 0 ) THEN 

S^>ALLER SIDE KILLED SOMEONE. RECORD THIS KILL IF NOT »LRE»Dr DEAD 
IF ( P0INT1  .EU. 1 )  THEN 

END OF THIS DUEL, KILLED SOLE WEAPON ON A SIDE 
''ARK STATUS ENTRY FOR DELETION 

STATUS(C0NFLX,1)=-1.0 
SET ITEP"? FOR OIRKLS 4 DE9UG PRINTOUT 

ITE1P=1 

CD9'.010 FORFATC 
CD 
CD 
CC 
C 

1000 
1099 
CC • 
CD 
CD 

IF ( CNFLCT ,GT. 0 5 THEN 
.RITE(6.94010) CONFLX 
<:« = ..T,> DIRKLS i.2*,3X,-HIT BIGGER SIDE .DUEL 

S    ,15,3X,'ENTRY 4 
ENDIF 

SKIP IF TARGET IS ALREADY DEAD 
IF ( STATUS(C0NFLX,4) 

GOTO 3300 
.LT. 0.0 ) 

SET STATUS ENTRY NEGATIVE TO DENOTE KILL 
TALLY THIS WIN STATUS(CONFLX,4)=-10.0MTYPS 

ELSE 
SIDE HAS l^ORE WEAPONS, DETERMINE WHICH WAS KILLED 

DO 1000 L = 1.POINTI 
If (STATUS(CONfLX,J+L) .GE. 

ITEMP = L 
GOTO 1099 

ENDIf 
CONTINUE 
CONTINUE 

0.0) THEN 

IF f CNfLCT .GT. 0 ) THEN 
CD       iiRITE(6.94020) CONFLX,3*ITEMP 
CD94Q20 fORMATC* OIRKLS 2.6*,3X,*HIT BI 

CC 
CD 
c« 
CD 
CD 

S     ,15,3X,-ENTRY ',13) 
ENDIF 

GGER SIDE, DUEL 

SKIP IF TARGET IS ALREADY DEAD 
IF { STATUS(C0NFLX,3*ITEMP) .LT. 0.0 ) 

8 GOTO 3300 
ITE-^P CONTAINS POINTER TO THE KILLED ENTRY 
SET KILLED ENTRIES VERY NEGATIVE 
,    , STATUS(C0NFLX,3 + ITEMP)=-10.0«ITYPS 
END Of If ( POINTI .EQ. 1 ) 

ENOIF 
ITEMP1=J..(KILLS<1)-1) 
CKILLS(SMALER,IYPS2X,ITEMP1)= 

! CKILLS(SMALER,TYPS2X,ITEMP1 ) + 
8 PR0JCT(TYPS2X,4) 

If ( CNFLCT .ST. 0 ) THEN 
»aiTE(6,94100) TYPS2X,RANGEX,CNFX,SMALER 

5  ,CKILLS(SMALER.TYPS2X,ITE^P1),TEMP,ATEMP(3,1),ATEMP(3,i) 
5     ,INSEED,CONFLX,3*ITEMP 

CD94100 FORMAT(IX,-.DRKLS,3TYPS2X,R«NGEX.CNF5,S"ALER= ',415,1 
^° § t CKILLS=   ,18,/,- RANOOM= ',F8.6,3X,- 1-PKS= ',2lfi,l, 
"      S    ,'INSEED= -,I6,3X,-0UEL ',15,' ENTRY ',13) 

X 
3X) 

ENOIF 

RECORD THE KILLS 

TTL0SC8I6GE»,1,ENVIRX,RANGEX) = 
TTL0S(SIGGER,1,ENVIRX,RANGEX) 
♦ PR0JCT(TYPS2X,4) 

L06(CNFX,aiGGER,TYPS(?MALER),2+ITEMP1)= 
L0G(CNfX,PIG6ER,TYPS(SMALER),2+ITEMP1)« 
PR0JCT(TYPS2X,4) 

f0RCS1(EIGGER)="AX( 
F0RCS1(BIGGER)-1,0) 

f0RCS2(BIGGER)=MAX( 
fORCS2(BIGGER)-1,0) 

WPNS(BIGGER,TYPS(BIGGER))=MAX(0,WPNS(BIGGER. 
.... „,     , TYPS(BIGGER) )-1) =1 o= , 
END OF If ( KILLSd)  .GT. 0 ) 

ENDIf 
SKIP HERE IF TARGET ALREADY DEAD 

CONTINUE 
"loccISfl -°'^" ^lOiS    SURVIVE I.E. THAT FURTHER COMBAT IS 

C0ND1=STATUS(C0NfLX,3) .GT. -SMALL2 
DO 3400 1=1.POINTI 

COND2=CON01  .AND. 
,, , ,  (STATUS(C0NfLX,3+I)  .GT. -SMALL2 ) 
IF ( C0ND2 ) GOTO 3500 

CONTINUE 
STATUS(CONFLX,1)=-1.0 
CONTINUE 

END OF CONFLX LOOP FOR LOSSES 
5000 CONTINUE 
CC *«.♦« 
CO       IF { CNFLCT .GT. 0 ) THEN 
CD ■ 

C 
3300 
c 
c 

34O0 

35u0 
c 

II     SNoif^°°"'' *'>io<f^'3-*.2>"./.*«.io<Fio:4:2JI^/) ) 

RETURN 
END 

Figure D-23. Source Listing of the DIRKLS Subroutine of the Main 
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3. Records the side firing in each duel. 

4. For each duel, determines whether a kill occurs by comparing 
the PK to a random number, and computes the type of kill (currently, only 
one kill type is used). 

5. Record the kills. 

(8) EXTASG 

(a) Purpose. To compute the number of indirect firers assigned to 
each range and environment. Figure D-24 is a source listing of subroutine 
EXTASG. 

(b) When Called. Every time a new pair of opposing direct fire 
types is to be processed, called by MAIN. 

(c) Subtasks 

1^. The fraction of each indirect firer type allocated to each 
range and environment is the product of the following factors: 

a. The input datum that is the product of the preference and 
participation factors for the indirect shooter. 

b. The fraction of indirect shooters used for area fire. 

c. The fraction of direct fire conflicts occurring at the given 
range. 

d. The fraction of direct fire conflicts occurring at the given 
environment. 

2. This fraction is multiplied by the initial daily inventory of 
the indirect firer to obtain a preliminary integer assignment. 

3. The unassigned fractional weapons are allocated by a method 
similar to the one used in FRCALC. 
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■6 
7 
8 
9 

1 SUEROUTINE EXTASG 
2 C 
3 INCLUDE P4RI» 
4 INCLUDE 3K1 
5 INCLUDE 9K2 

10 INCLUDE BK17 
11 INCLUDE 9K20 
12 INCLUDE 8K22 

INCLUDE BK24 

DIf»ENSION »EMS(IENVIR,IRANGE3 

INTEGER SIDEX ,EXTX,RANGEX,ENV!f 
INTEGER COUNT 

CONTINUE 

12 
13 
14 
15 
16 
17 INTEGER SIDEX,EXTX,RANGEX,ENV!RX 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

i? 
32 
33 
34 .. _,^^ ^ ,„.„.^„ 
5       C   CREATE POINTER TO THE TYPE NUMBER OF THE EXTERNAL liEAPON 

if 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 ,, , 
*' IPTRE=1 

GEX) 

EXTN1(SIDEX,EXTX,ENVIRX,RANGEX)=TEMP 
REMS(ENVIRX,RANGEX)=TEMP-EXTN1(SID£X,EXTX,cNVIRX,RANGEX) 

cXTNKSIDEX.EXTX.ENVIRX.RANGEX) 

COUNT'=UPNS1(SIDEX,IPTR) 
*EXTPER(SIDEX,EXTX)-COUNT 

DO 3000 1=1,COUNT 
IPTRR=1 
TPTRF=1 

50 00 
51 DO 

'TRE=1 
) 3500 ENVIRX=1.NENVIR 

,. -J 3500 RANGEX=1,IRANGE 
il . IF ( REHS (ENVIRX ,RANGEX)  .GT 
|3 8 REMSCIPTRE.IPTRR) ) THEN 
gS IPTRE=ENVIRX 
55 IPTRR=RANGEX 
56 ENDIF 
57 3500    
58 
59 S 
60 
61 30G0     >..>„,, 
62 4000  CONTINUE 
63 RETURN 
64 END 

ENDIF 
CONTINUE 

EXTN1(SIDEX,EXTX,IPTRE,IPTRR)= 
EXTN1(SIDEX,EXTX,IPTRE,IPTRR)+1 

PE'«S(IPTRE,IPTRR)=-1.Q 
CONTINUE 
TINUE 

Figure D-24. Source Listing of the EXTASG Subroutine of the Main 
Program of the AFP Combat Module 
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(9) EXTKLS 

(a) Purpose. To assess the kills due to indirect fire during a 
conflict. Figure D-25 is a source listing of subroutine EXTKLS. 

(b) When Called. During e'^ery  shot cycle, from MAIN. 

(c) Process. The number of indirect shots during this shot cycle 
is computed and the number of expected kills derived. For each expected 
kill, a pointer is generated to an opponent's particular weapon in a par- 
ticular duel in the conflict. If the weapon has been destroyed previously, 
no credit is given. If the weapon was intact, a kill is recorded, and the 
weapon ceases to participate in the duel. Note that when the direct fire 
duel terminates before the estimated number of shots occur, the artillery 
may cause casualties after the duel's termination. 

(d) Subtasks. For a given indirect shooter type: 

1^. The number of shooters allocated to the given opponent type, 
range, and environment is obtained from the table computed by EXTASG. 

2. The number of tubes derived above is multiplied by the number 
of indirect fire salvos expected during this shot cycle to obtain the num- 
ber of rounds. The number of indirect salvos during this shot cycle is 
computed by the routine. 

3. Multiplication of the number derived in step 3 by the frac- 
tional kill per round per target gives the expected number of kills. This 
number is reduced by multiplication by the fraction of the initial daily 
inventory of the target type present at the conflict. Another adjustment 
may be applied to account for changes in target density associated with 
whether an attrited force defends or attacks over the original or reduced 
area. 

4. For each expected kill, a potential victim is picked randomly 
from the conflict. If the victim is not previously destroyed, a kill is 
credited and the weapon is removed from the duel. If the victim was 
previously destroyed, no credit is given. As usual, there is some special 
logic to determine whether fractional results are to be rounded "up" or 
"off." 

5. During the process, the number of indirect shots is tallied. 
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SUBROUTINE EXTKLS(ENVIRX,TYPS2X,CNfX,RANGEX,STAGEX) 

5 
6 
7 
3 
9 

10 
11 
12 
13 
It 
IS 
16 
17 
18 
19 

i? 
24 
25 
26 
27 
28 
29 
30 
21 
32 
33 

It 
26 
37 

If 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

If 
60 
61 
62 
63 
64 
65 
66 
67 
63 

71 
72 
73 
74 
75 
76 
77 
78 
79 
£0 
ai 

10 

c 
c 
c 
c 

INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 

PARW 
3K1 
8K2 
aK3 
BK4 
BK6 
BK? 
3K9 
BK13 
BK14 
BK15 
3K16 
BK17 
3K19 
BK22 
BK23 
3K24 
3K25 
BK27 

DIMENSION CNFST(2) 

REAL INTERV.STRCNT 

INTEGER EXTX.POINTI,P0INT2,C0NPTR,C0NFLX,SIDEX.STAGEX.OODSX 
INTEGER ENWIRX,TYPS2X,CNfX,RAN6EX,COUNT,WPNPTR.VPTR.CNFST 

LOGICAL CONDI,C0NO2 

SAVE CNFST,COUNT 

CONTI 
LOOP TH 

NUE 
ROUGH CONFLI 

IF 
KIL 
IF 

SAVE THE STRENGTH T 
C 
c 
c 
D 

C 
END 

LOOP OVER THE SIDES 
DO 

OVER THE EXT 
T TYPES )'.<.'. 
NO EXTERNAL 

IF 
G 

IF 

KILLS BY EXTERNAL WEAPONS 
0 3 RETURN 

THEN 
WITH 

LOOP 
LAS 

SKIP IF 

CTS RECORDING 
( CNFLCT .LE. 
LS1=0 
( STAGEX .EQ. 1 ) 
HE CONFLICT STARTS 
NFSTC1)=F0RCS2(1) 
NFSTC2)=FORCS2(23 
OUNT=0 
0 10 0D0SX = 1 ,NOODS 
COUNT=COUNT+CONFLC(ODDSX,RAN6EX,£NVIRX3 

* OOOS(ODOSX) 
ONTINUE 
IF 

2527 SIDEX=1,2 
ERNAL WEAPON TYPES (ASSUMED TO 3E THE 
I 

s 
s 
CREATE 

PRESENT 
.EQ. 1) .AND.  (IEXT1  .EQ. 0)  ) 

.EQ. 2)  .AND. (IEXT2 .EQ. 0) ) 

POINTER 
DO 

TO T 
I 
I 

CC 
CD 
CD 
CD 
CD97 
CC 
C   RECORD 

.EAPONS 
< (SIDEX 
OTO 2527 
( (SIDEX 
OTO 2527 
2525 EXTX=1,NOEXT(SIDEX) 
HE TYPE NU"IBER OF THE EXTERNAL WEAPON 
TE*'P = NTYPS(SIDEX)-NOEXT(SIDEX) + £XTX 
F ( REFIRE(SIDEX,ITE"«P ,TYPS{3-SI0EX) .ENVIRX) 

.LT. SMALL2 ) GOTO 2525 
OF EXTERNAL SHOOTERS, BY REDUCING BY THE 

****** 

.RITE  (6,97) ST9CNT, PR 0JCT(TYPS2X,4) , 
STRCNT*PR0JCT(TYPS2X,4)+S*ALL2, 
EXTN(SIDEX,EXTX,ENVIRX,RANGEX,CNFX) 
FORWAT  C EXTN .5 ', 4G10.4) 

THE ASSIGNI"ENTS 
L0G(CNFX,3-SI0EX,ITE'iP,SIDEX) = 

L0G(CNFX,3-SIDEX,ITEf"P,SIDEX)+STRCNT* 
PR0JCT(TYPS2X,4) 

ENDIF 

Figure D-25. Source Listing of the EXTKLS Subroutine of the Main 
Program of the AFP Combat Module 
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82 IF ( STRCNT .PQ. 0 ) GOTO 2525 
83 C    COMPUTE THE TIME PER SHOT 
84 RATIO=PR0JCT(TYPS2X,3)/NSTAGE 
85 RATIO=RATIO/REFIRE(S10EX,ITE«P,TyPSC3-SIDEX) 
36             8 ,ENVIRX) 
a? C   SEE IF THE ELAPSED TIWE ALLOhS ANOTHER SALVO 
88 ITEMP4=IFIX(RATI0*STAGEX)-IFIX(RATI0*(STAGEX-1)) 
89 CC ***** 
90 CO       IF (CNFLCT .GT. 0 ) THEN 
91 CD       yRITE(6,99) (PROJCT(TYPS2X,•),M = 3,4),NSTAGE,RATI 0 
92 CD      8    ,REFIRE(SIDEX,ITEMP,TYPS (3-SIDEX),ENVIRX) ,ITEMP 
93 CO      X    ,STAGEX,RATI0*STAGEX,RATI0*(STAGEX-1),ITEMP4 
94 CD      8    ,STRCNT*ITEMP4*EXT(SIDEX,EXTX,TYPS(3-SIDEX),ENVIRX,RAN6EX) 
95 CD      8    ,EXT(SIDEX,EXTX,TYPS(3-SIDEX),ENVIRX,RANGEX),STRCNT 
96 CD      8 ,TYPS(3-SIDEX) .yPNSI(3-SIDEX,TYPS(3-SIDEX)) , F0RCS2f3-SIDEX) 
97 CD99     fOR«<AT<1X,'EXTKLS 1  PR0JCT= * , 2 (3X . F5 . 2 ) , 3X ,'NST AGE= ',I5 
98 CD     8   ,3X,-RATI0= ',F10.5,3X,'PEFIRE= *,F10.5,3X/ 
99 CD     8   ,1X,'ITEMP= ',I5,3X,'STAGEX= ',I5,3X 

100 CD     8   ,'RAT*STG= ' . F10 . 5,3X,'RAT*STG-1= ',F10.5 
101 CD     8  ,3X,'ITE'^P4= *,I5,3X,/,1X,'i<:iLLS= ',n0.3 
1C2 CD     8  ,3X,'KPR= ',F1Q.5,3X,'STRCNT= ', F1Q . 3,/1X ,'TARGET TYPE= ',13 
103 CD      8  ,IX,'TARGET INVENTORY= ',110,3X,'LIVE TARGETS= ',110) 
104 CD       tNOIF 
105 CC ***** 
106 IF ( ITEMP4 .EQ. 0 ) GOTO 2525 
107 C   OBTAIN THE EXPECTED KILLS PER ROUND 
108 TE«P=EXT{SI0£X,EXTX,TYPS(3-SI0EX),ENVIRX,RANGEX) 
1G9 C     TO OBTAIN THE KILLS FOR THIS SHOT CYCLE, BY "ULTIPLYING THE 
110 C      KILLS PER ROUND PER TARGET BY THE NUMBER OF SHOOTERS AND 
111 C      BY THE NUMBER OF SALVOS PER SHOT CYCLE 
112 TEMP=TEMP*STRCNT*ITEMP4 
113 C    DEGRADE KILLS BY FRACTION OF INVENTORY PRESENT 
114 TEMP5 = FLO»T(DAYST(3-SIDEX) ) / 
115 8 BtaPNS(3-SIDEX,TYPS(3-SIDEX) ,ENVIRX,RANGEX) 
116 TEMP=TEMP*TEMP5 
117 C    DECREASE KILLS DUE TO REDUCED DENSITY IF REQUIRED 
118 IF C LESDNS(3-SIDEX) )  THEN 
119 TEMP6 = FL.OATCyPNSI (3-SIDEX,TYPS(3-SIDEX))) 
120 S / FL0AT(WPNS11(3-SIDEX,TYPS(3-SIDEX)) ) 
121 ELSE 
122 TEMP6 = 1.0 
123 ENOIF 
124 TEMP = TEMP * TEMP6 
125 CC***** 
126 C       IF ( CNFLCT .&T. Q ) THEN 
127 C       WRITE (6,101) TYPS(I), TYPS(?), CNFX, 
123 C      8 TEMP,DAYST(3-SIDEX),BWPNS(3-SI0EX,TYPS(3-SIDEX), 
129 C      g ENVIRX,RANGEX) ,TEMP5,WPNS1(3-SIDEX,TYPS(3-SIDEX)) , 
130 C      8 1.PNS11 (3-SIDEX,TYPS(3-SIDEX)),LESDNS(3-SIDEX),TEMP6 
131 C101    FORMATdX,'EXTKLS 2 ', 313,' KILLS= ' , F 1 0 . 3 , 3X , ' 0 A Y S T = '.I5,3X 
132 C      8  , 3yPNS= ',17,3X,'FRACTION PRES£NT= ',F6 .4 , 3X , ' yPNS 1 = 
133 C      8  ,15,/,4X,'WPNS11= ',I 5 , 3X ,'DENS ITY? ',L5,3X 
134 C      8  ,'DENSITY FACTOR= ',F6.4) 
135 C       ENOIF 
136 ~    CC***** 
137 C    ADD THE NUMBER OF EXTERNAL SHOTS 
138 ESHOTS(SIDEX,EXTX,ENVIRX,RANGEX) = 
139 S ESHOTS(SIDEX,EXTX,ENVIRX,RANGEX) 
140 8 ♦ STRCNT*IT=MP4*PR0JCT(TYPS2X,4)*TEMP5 
141 CC   •**•« 
142 CD l.RITE(6,98) E XTN ( S I D E X , E XTX , EN V I R X , R ANG EX , CN FX ) 
143 CD      8      ,ESHOTS(SI0EX,EXTX,ENVIRX,RANGEX),STRCNT,ITE"P4 
144 CO      8      ,TEMP5 ,LFS0NS(3-SIDEX) ,TCMP6 
145 CD      8      ,EXT(SIDEX,EXTX,TYPS(3-S1DEX),ENVIRX .RANGEX) 
146 CD98 FORMATdX,'EXTKLS 2.25 EXTN= ' , G1 0 . 4 , 3 X , ' S H OTS = ',F12.5 
147 CD      8      ,3X,'TUBES= ',G10 . 4 , 3X , / , ' SALVOS= ',I5,3X 
14? CO      8      , FRACTION PRESENT= ' , Ft. 4 . 3X,'REDUCE DENSITY ',L3 
149 CD      8      ,/,' REDUCTION= ' , F6 . 4 , 3X , ■* KILLS PER ROUN0= ',G10.4) 
150 CC  ***** 
151 KILLS=IFIX(TEMP) 
152 REMN=TEMP-KILLS 
153 C   ADO 1 IN ORDER TO ALLO« ASSESSMENT OF FRACTIONAL KILL 
154 KILLS=KILLS+1 
155 C   LOOP OVER THE NUMBER OF CONFLICTS IN WHICH EXTERNAL WEAPONS 
156 C       WILL INTERVENE 
157 DO 2520 1=1,KILLS 
158 C   DETERMINE WHETHER A FRACTIONAL KILL IS TO 3E ASSESSED 
159 IF ( I .EQ. KILLS ) THEN 
160 TEMP2=FIMSLU(INSEED) 
161 C   SKIP IF RANDOM NUMBER BIGGER THAN FRACTION 
162 IF ( TEMP? .GT. REMN ) GOTO 2520 
163 ENOIF 

Figure D-25. Source Listing of the EXTKLS Subroutine of the Main 
Program of the AFP Combat Module 
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164 IF ( SIDEX .EQ. BIGGER ) THEN 
1e5 CONPTR= C CNFLCT-1 ) * FI ^SLU(INSEED) + 1 
166 ELSE 
167 C   COMPUTE THE INTERVAL SIZE PER WEAPON ON LARGER SIDE 
163 INTERV=1.C/COUNT 
169 C   COMPUTE A »(EAPON NUMBER FOR THE WEAPON. IDS RUN FROM 0 
170 C TO COUNT-1 
171 »PNPTR=FIMSLU(INSEEO)/INTERV 
172 C    REDUCE THE WEAPON NUMBER IF NECESSARY 
173 IF ( WPNPTR .EQ. COUNT ) WPNPTR=COUNT-1 
174 C 
175 C   CHECK TO SEE IF WEAPON IS IN THE LARGER ODDS DUELS 
176 IF ( WPNPTR .GT. 
177 8 OD0SC1)*CONFLQC1,RANGEX,ENVIRX)-1 ) THEN 
178 C   REORIGIN THE WEAPON NUMBER 
179 WPNPTR=WPNPTR 
180 8 -OODS(1)*CONFLO(1 ,RAN6EX,ENVIRX) 
181 C   SET THE CONFLICT POINTER 
Ifl C0NPTR=WPNPTR/0DDS(2) 
183 8 +C0NFL0( 1 .RANGEX,ENVIRX)+1 
184 C   COMPUTE THE POINTER TO THE WEAPON IN THE DUEL 
185 VPTR=MOO(WPNPTR,ODOS(2))+1 
186 ELSE 
187 C   WEAPON IN THE LOWER ODDS DUELS 
183 C0NPTR=(WPNPTR/O0DS(1))+1 
189 VPTR = M0D(WPNPTR,0DDS('!n + 1 
190 ENOIF 
191 ENDIF 
192 C    POINTER(S) TO THE STATUS ENTRY FOR THE IMPACTED WEAPON 
193 C    DETERMINE THE CONFLICT IN WHICH THE EXTERNAL WEAPONS INTERVENE 
194 C    TO DETERMINE THE KILLS, IF ANY 
195 IF C BIGGER .EO. SIDEX ) THEN 
156 C C •««** 
197 CO       IF ( CNFLCT .GT. 0 ) THEN 
198 CD WRITE(c,102) CONPTR 
199 CD102      F0RMAT(1X,'EXTKLS 2.5',3X,'HIT 0UEL= ',15,3X,'ENTRY 3') 

201 cc **•** 
202 C   RECORD KILLING WEAPON IF WEAPON HASN'T BEEN KILLED EARLIER 
203 IF ( STATUS(C0NPTR,3)  .LT. 0.0 ) 
204 g GOTO 2520 
205 STATUS(C0NPTR,3)=-EXTX-.1 
206 KILLS1=KILLS1*1 
207 CC ***** 
208 CD       IF ( CNFLCT .GT. 0 ) THEN 
209 CD WRITE(6j104) KILLS,CONPTR,EXT X 
219       C0104      FORMATCix,-*EXTKLS 3, KILLS= ',I 5,3X,'DUEL= ',15 
?n       CD      S       ,3X ,'EXTERNAL WPN ID= ',15) 
4l2       CD       ENDIF 
213 cc ***** 
21* GOTO 2520 
215 ELSE 
216 C    SMALLER SIDE DID KILLING. FIND WHICH WEAPON WAS KILLED 
217 C C ***** 
'18 CD       IF ( CNFLCT .GT. 0 ) THEN 
^19 CD WRITE(6,106) 
2?0 CD1C6      F0RMAT{1X,'EXTKLS 3.5'.3X,'HIT DUEL= '.I 5.3X.'FMTHY= -.15 

RITE(6,106) CONPTR,3+VPTR.COUNT,WPNPTR,INTERV 
ORMATClX.'EXTKLS 3.5',3X,*HIT DUEL= ' . I 5 , 3X,'ENTRY= '.i: 
,/,  COUNT= ',I5,3X,'WPNPTR= ',I 5,3X, * I NTERVAL= ',FS.6) 221 CD 

222 CO       ENDIF 
223 CC ***** 
224 C    RECORD KILLING WEAPON IF WEAPON HASN'T BEEN KILLED EARLIER 
225 IF ( STATUS(CONPTR,3+VPTR)  .LT. Q.O ) 
226 8 GOTO 2520 
ill STATUS(CONPTR,3+VPTR)=-EXTX-.1 
223 KILLS1=KILLS1+1 
229 CC «»*♦* 
230 CD       IF ( CNFLCT .GT. 0 ) THEN 
2|1 ",,-c      WRITE(6.105) KILLS,CONPTR,3 + VPTR,EXTX 
232 CD1C5      FORMAT(ix,'.EXTKLS 4, KILLS= ',IS,3X,'DUEL= ',I 5,3X,'ENTRY= ' 
223 CD      8       ,15 ,3X,'EXTERNAL WPN ID= ',15) 
234 CD       ENOIF 
235 CC ***** 
226 ENOIF 
237 2520 CONTINUE 
238 2525 CONTINUF 
239 2527 CONTINUE 
240 C    NOW TO RECORD EXTERNAL KILLS 
2*1 IF ( KILLS1  .NE. 0 ) THEN 
242 C    EXTERNAL WEAPONS HAVE KILLED SOMETHING 
2*3 DO 25?C C0NFLX=1.CNFLCT 
244 C    SIDEX INDEXES THE SHOOTERS 
2*5 00 2560 SIDEX=1,2 

Figure D-25. Source Listing of the EXTKLS Subroutine of the Main 
Program of the AFP Combat Module 
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246 
247 
243 
249 
250 
251 
252 
253 
254 
255 
256 
257 
255 
259 
26a 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
2o3 
284 
285 
266 
2-7 
283 
289 
290 
291 
292 
293 
294 
295 
296 
297 
293 
299 
3C0 
301 
302 
303 
304 
305 
3C6 
307 
305 
309 
310 
311 
312 
313 
314 
315 
316 
317 
315 
319 
320 
321 
322 
323 
324 
325 
326 
327 
323 
329 
330 
331 
332 
333 
334 
335 
336 
337 
335 
339 

ENOIF FOB I F 

KILLED ENTRIES VERY 

C    ENDIF FOR IF  ( KILLS1 .Hi.    0 ) 
ENDIF 

RETURN 
c ••• 
C DEBUG    SUSCHr,IMTCEXTK,RATIO, ITF«1P,ITE"^P4,NSTAGE,STRCNT) 
C A T    2 
C TRACE    ON 
C    ••• 

END 

Figure D-25. Source Listing of the EXTKLS Subroutine of the Main 
Program of the AFP Combat Module 
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(10) FIMSLU 

(a) Purpose. To return a pseudoramdom real number in accord with 
seed designated on first call wUh Combat Module run. Figure D-26 is a 
source listing of function subroutine FIMSLU. 

(b) Source, FIMSLU is an adaptation of a routine from the Inter- 
national Mathematics and Statistics Library. 

(11) FRCALC 

(a) Purpose. This routine computes the type on type allocations. 
More specifically, for each pair of opposing types, this routine computes 
the number of weapons of each type slated to meet the other type, exclusive 
of participation rates. Figure 0-27 is a source listing of subroutine 
FRCALC. 

(b) When Called. At the beginning of each day, by MAIN. 

(c) Subtasks 

1. Obtains the available weapons by adding reinforcements/initial 
allocations to survivors. 

2. Removes external losses, i.e., losses before combat, if any. 

3. Saves the initial inventory for the day. 

4. Reads in the appropriate modified preferences. 

5. Computes the preferred target, i.e., the product of the 
preferences and the initial daily target inventory. 

6. Computes the unnormalized fractional allocation and normalizes 
it to sum to the sum of the preferences. 

7. Allocates opponents using the normalized allocations. The 
first phase allocates integral numbers of weapons. The second phase allo- 
cates the fractional weapons unallocated in the first phase. 
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1 
2 
3 
4 
5 
6 
7 
S 
9 

10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

I? 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

t? 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

REAL FUNCTION FIMSLU (IREP) 

INTEGER IREP 

INTEGFR 
DOUBLE PRECISION 
DOUBLE PRECISION 

DOUBLE PRECISION 

IREP'.LREP 
DSEED.OSEE 
D2P31>1,DaP 

SEED(IQQ) 

SPECIFICATIONS FOR ARGUMENTS 

SPECIFICATIONS FOR LOCAL VARIABLES 
,«REP 
D1 ,0SEED2 
31 
02P31M=(2**31) - 1 
02P31 =(2»*31)(0R AN ADJUSTED VALUE) 

DATA 
DATA 
DATA 

DATA 

1 
11335 
3303 

15146 
14605 
2749 
»37 

15672 
3524 

19905 
12650 
2356 

19467 

12412 
13280 
16901 
14095 
5854 

19953 
2C377 
14754 
1336 

1 5101 
10932 
1 7217 

23457. 
06416. 
10551. 
B5799. 
67237. 
92647, 
29995. 
53092. 
14837. 
06775. 
16020. 
10717. 
88467. 

37486. 
95926. 
00682. 
78632. 
11451. 
61080. 
37285. 
34694. 
73398. 
33733. 
93442. 
14736. 

oO, 
DO, 
DC, 
DO, 
DO, 
DO, 
DO, 
DO, 
DO, 
DO, 
DO, 
OO, 
00, 

DC, 
DC , 
DO. 
DO, 
DO, 
DO, 
DO, 
DO, 
DO, 
00, 
OC, 
DO, 

02 
02 
(S 

P31M/214 
P31/2147 
EED(I) , I 
84866105 
17039234 
86468355 
60943073 
90354070 
58850947 
30750959 
3448576 

81200975 
3412459 

11012858 
71652288 
91512466 
FEDCI) ,1 
82648031 
73502666 
67372034 
1267241 

56006185 
00999314 
3750092 

07485149 
85129029 
94066316 
13321893 
03983686 

SEEDS S 
7483647 
483648. 
=1,52)/ 
5.D0, 
0.00, 
0.00, 
1.00, 2 
7,00, 
8.00, 1 
4.00, 1 
8.00, 
n.oo, 
2.00, 
1 .DO, 
8.00, 
6.00, 
53,100 

1 

PACED 100,000 RAND NOS APART 
.00/ 
00/ 

9.oi, 
7.00, 
0.00, 
3.00, 
1 .00, 
2.00, 
'.DO, 

DO, 
DO, 

IF (IREP.GT.O) GO TO 100 
IF (DSEED.EQ.C.Q) 0SEED=SEEO( 
GO TO 200 

ICO IF (IREP.Ea.LREP) GO TO 200 
IREPM  = IREP-1 
MREP   = "OO<IREPW,100)+1 
OSEEO  = SEED(WREP) 

2C0 DSEE01 = D«OD( 606Q.DC*0SEEO , 
DSEED2 = DMOD(55534.DO*DSEEO, 
OSEEO = DHOO(65536.D0*0SEED1 
FlfSLU = DSEEO / 02P31 
LREP =IREP 
RETURN 
END 

1 
7 
7.00, 1 
1 .00, 
4.00, 1 
FIRST E 

331868080. 
830089848. 
957584520. 
126485978. 
773122865. 
759740400. 
235568876, 
307246871. 
892733067, 
134177024, 
79706148, 
65«846ni, 

605204808, 
) / 
761451800, 
922904382, 
103976199, 
082847903, 
357483287, 
270796833, 
052071248, 
330540421, 
651536143, 
877417917, 
950324013. 
390471833, 
XECUTABLE 

DO, 
DO, 
OO, 
DO, 
DO, 
00, 
DO, 
DO, 
DO, 
00, 
DO, 
00, 
DO, 

DO, 
00, 
DO, 
DO, 
DC, 
DO, 
DO, 
DO, 
DO, 
"R' DO, 
DO, 
STATED 

7956 
3734 
6116 
2 301 

17539 
1941 1 
15401 
12227 
12575 
11769 
19708 

265 
12500 

94002 
53165 
00725 
40735 
01423 
35750 
64579 
11937 
85462 
90974 
93844 
30237 
36153 

4897 
1274 
0036 
0258 
"-20 
6457 
6095 
3764 
0162 
1772 
9996 
0324 
ENT 

4769 
0804 
6466 
5575 
3198 
4012 
4082 
2369 
0020 
3160 
4875 
8081 

.00, 

.00, 

.00, 

.00, 

.00, 

. DO, 

.BO, 
I DO, 
.DO, 
. DO, 
. 00, 
, 00, 
.00/ 

,D0, 
.DO, 
,00, 
.BO, 
.DO, 
.DO, 
, DO, 
.00, 
. DO , 
,00, 
,D0, 
.00/ 

1) 

02P31W) 
D2P31M) 
♦DSEED2,02P31«) 

GGUT0390 
GGUTC400 

GGUT0440 

GGUT0430 
GGUTC460 
GGUT0470 
GGUT0480 

SGUT0490 
GGUT0500 

&GUT0510 

GGUT0530 
GGUTC54C 
GGUT055C 
GGUT0560 

GGUTC5S0 
GGUTC59C 

Figure D-26. Source Listing of the FIMSLU Subroutine of the Main 
Program of the AFP Combat Module 
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1 
2 
3 
4 
5 
6 
7 
9 
9 

TO 
11 

11 
14 
15 
16 
17 

II 

zl 
24 
25 
26 

II 
29 

i? 
32 
33 
34 
35 
36 
37 
38 
39 
40 

43 
44 
45 
46 
47 
48 
49 
50 
51 
5 2 
53 
54 
55 
56 
57 

SUBROUTINE FRCALC(DAYSX) 

INCLUDE PARM 
INCLUDE 3<1 
INCLUDE BK7 
I Nf I imp RIf H 
INCLUDE BK7 
INCLUDE BK8 
INCLUDE BK:13 
INCLUDE BIC17 

C 
DIMENSION REMS(2,ITYPS,ITYPS), ALLOC(2,ITYPS,ITYPS),PREF(2,ITYPSJ 

C 
INTEGER DAYSX.TYPSX.TYPESX,COUNT,POINT,SIDEX 

C 
EQUIVALENCE (ALLOC,REMS) 

C 
2      CONTINUE 
C      DEVELOP THE DAY'S INITIAL FORCES 

DO 2Q0 SIDEX=1,2 

40 2TQ0 *RITt (6,2200) SIDEX 
41 2200 FOR«AT(1X,30(1H*) ,5X,'PREF ',11,' READ ERROR',5X,30 ( 1H* 
42 STOP 

3/ i^^^EnP.t.E.SMALL<iJTHEN 
58 ALLOC(SIDEX,TYPSX,TYPESX}=(ALLOC(SIDEX,TYPSX,TYPESX)/ 
59 S TEMP)*TEMP1 
60 ELSE 

Figure D-27. Source Listing or the FRCALC Subroutine of the Main 
Program of the AFP Combat Module 
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61 ALLOC(SIDEX,TYPSX,TYPESX)=O.Q 
6Z ENDIF 

"" CONTINUF 
CONTINUE 

LLOCATE OPPONENTS 
00 1000 SI 

w& c nt u 1 r 
62       230 CONTINUE 
64 240 rnk,TTn,,c 
65 C A 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
SI 
£2 
S3 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

ENOIF 
900 CONTINUE 
C MAKE SURE NO FURTHER ALLOCATIONS OCCUR TO NAX JUST FOUND 

fiEMS(SIDEX,TYPSX,POINT)=-1.0 
C ALLOCATE A WEAPON 

FORCES (SIDtX,TYPSX,POINT)=fORCES(SIDEX,TYPSX,POINT) +1 
C DECREf^ENT THE COUNT 

C0UNT=C0UNT-1 
IF ( COUNT .6T. 0 ) GOTO 800 

1000       CONTINUE 
RETURN 
END 

Figure D-27. Source Listing or the FRCALC Subroutine of the Main 
Program of the AFP Combat Module 
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(d) Example: Let's say there are 10 weapons of a given type to be 
allocated against three opposing types. Say also that applying the rates 
yields the following allocations 

1.8 

2.5 

5.7 

against opposing types. We rewrite this as: 

Allocation Remainders 

1 .8 
2 .5 
5 .7 

The first phase allocates, 1, 2, and 5 weapons; note that two weapons remain 
unallocated. 

The second phase uses the remainders, which are: 

.8 

.5 

.7 

The phase allocates weapons based on the size of the remainders. The first 
weapon is allocated against the target associated with the largest remainder 
(.8). The next weapon is allocated against the target type associated with 
the next largest remainder (.7). Since no unallocated weapons remain, the 
third target is not allocated additional weapons in this day. 
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(12) F2FRT. The alternate file reference table element F2FRT is in- 
cluded in order to extend the number of write files available to the Main 
Program of the AFP Combat Module beyond the standard number defined within 
the installation FORTRAN system library. The version of F2FRT included for 
the combat modules adds units 91-99 as alternate print symbionts. Figure 
D-28 provides the source listing of the alternate file reference table 
element. 

u 
5 
6 
7 
S 

10 
11 
12 
15 
U 
15 
16 

r s F s T 
p? 
PU 
CR 

APR 
? R 

PRI NT 

99 
6 

1 

C 
2,93,0^,95,9 6,97,9 5,99 

1 PRINT FILES = I/C UNIT 6 
1PU\ChFlLE=I/CUNIT1 
1    CARD    READ    FILE    =    I/O    UMT    5 
1     RE-READ    FILE     (NOT    USED)     =    I/O    U'ilT    C 
9    ALTERNATE    PRINT    SY;^5I0^TS    =    I/C    U^'ITS    91-';;9 

***    FILE    DE^I^iITIONS    *** 

EK'[) 

Figure D-28. Source Listing of the F2FRT Element of the 
Main Program of the AFP Combat Module 

(13) IMAGES 

(a) Purpose. For specified image intensifier and conditions, to 
return the number of resolvable cycles. Figure D-29 is a source listing of 
subroutine IMAGES. 

(b) Source. IMAGES is an implementation of logic developed at the 
Night Vision Laboratory. 

(c) When Called. From DETECT if the weapon platform in question 
depends on an image intensifier. 
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1 
2 
3 
A 
5 
A 

7 
9 
9 

10 
11 
12 
13 
U 
15 
16 
17 
13 
19 
iO 
21 
22 
23 
24 
25 
26 
27 
7 a 

29 
30 
31 
32 
33 
34 
7 C 

36 
37 
33 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5S 
59 
oC 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

SUBROUTINE II«AGES(RC,AC0N,ATTN,RNG,LSC,SOG,AL) 

DIMENSION AW<!CS(6,2) ,AMRCC C6, 
I"AGE INTENSIFIERS 

2) .AURCI(6,2) 

DATA (A:«RCS(I,1) ,1 = 1,6)/ 
0.01938,0.04195,0.11580, 

DATA (A'«RCS(I,2) , 1 = 1 ,6)/ 
0.33982,0.41019,0.47368, 

DATA U"RCCCI.I),1=1,6)/ 
C. 01285,0.02657,0.07682, 

DATA (AI"RCC<I,2) ,1 = 1 ,6) / 
0.19153,0.23353,0.24174, 

LIGHT LEVELS,COEFF CURVE 

C.35398,1.11386,3.38534/        ' 

0.48 725,0.29944,-0.20059/ 

0.22171,0.71499,2.09944/ 

0.29012,0.10917,-0.12 972/ 

ATA (AKRCKI,!) ,1=1,6)/ 
0.01464,0.02648,0.06138,0.14226,0.54625,1.64788/ 

ATA (AWRCI(I,2) ,1 = 1,6) / 
0.35622,0.36992,0.40250, 

C=C 
C1 = 
C2 = 

0.61333,0.36543,0.28 7*9/ 
IMAGE INTENSIFIES DEVICES (3,4,5) 

0. 
0. 
ACON 

IF  (AL.LT 

/ (1.♦SOG«(EXP(ATTN« 

.Q.000001) GO TO 270 

RNG) -1.)) 
CHECK IF TOO DARK 

CK = 
F ( 

0 2 
L1 = 
F ( 

0.10 
AL.GT, 

00 11 = 
II 
AL.LE. 

0.1) GO TO 270 

1 ,5 

ACK.ANO.AL.GE.ACK/10.) GO TO 210 

ACK=ACK/10. 

200 C 
210 I 

ONT 
L2 = 

;20 

230 

C1 = 
C2 = 
0 T 

C1 = 
C2 = 
0 T 

C1 = 
c: = 

240 I 

I 

I 
I 
G 

250 I 
I 

260 R 

270 R 

F ( 
F ( 
0 T 

INUE 
ILI + l 

LSC.E 
LSC.E 

C/ (AM 
C/ (AM 
0 240 

C/ (AM 
C/ (AM 
0 240 

C/(AM 
C/(AM 

C.LT. 

LSC.E 

C.LT. 
C.LT. 
0 260 

C.LT. 
C.LT. 

Q.5) GO TO 220 
Q.4) GO TO 230 

RCS(III,1)+AMRCS(IL1 
RCS(IL2,1)*AMRCS(IL2 

RCI(IL1,1)*AMRCI(IL1 
RCI(IL2,1)*AMRCI(IL2 

RCC(ILl,1)*AMRCC(IL1 
RCC(IL2,1)*AMRCC(IL2 

0.02.OR.(C.LT.0.04.A 

0.3) 50 TO 250 

0.07.AN0.IL1.Ea.5) G 
0.33.AND.ILl.EQ.5) R 

IMAGE INTENSIFIER 3  STARLIGHT 
,2)*C) 
.2)»C) 

IMAGE INTENSIFIER 5  RED SIGHT 
,2)»C) 
,2)*C) 

IMAGE INTENSIFIER 4   CREU WPN S 
.2)«C) 
,2)*C) 

N0.IL1.EQ.5)) GO TO 270 

0 TO 270 
C2 = 0. 

.33.AND.ILl.ES.5) GO 
,57.AN0.IL1.EO.S) RC 

TO 27C 
2 = 0. 

ETU 
NO 

C2-KRC1-RC2)«((AL-ACK/10.) /(ACK-ACK/10.)) 

RN 

INTERPOLATE 

Figure D-29. Source Listing of the IMAGES Subroutine of the Main 
Program of the AFP Combat Module 
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(14) INPUT 

(a) Purpose. To read input data from the run-specific file 
BASEDATA. Figure D-30 is a source listing of subroutine INPUT. 

(b) When Called. Near beginning of MAIN. 

Note: See Annex I to Appendix D for description of BASEDATA file. 

(15) OPTICS 

(a) Purpose. For specified optical band sensor and conditions, to 
return the number of resolvable cycles. Figure D-31 is a source listing of 
subroutine OPTICS. 

(b) Source. OPTICS is an implementation of logic developed at the 
Night Vision Laboratory. 

(c) When Called. From DETECT if the weapon platform in question 
depends on an optical band sensor. 

(16) OUTPT 

(a) Purpose. To write out the preparticipation reduced force al- 
locations. Figure D-32 is a source listing of subroutine OUTPT. 

(b) When Called. At the beginning of each day, by MAIN. 

(c) Format. 16 
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SUBROUTINE 

4 
5 
6 
7 
3 
9 

TO 
11 

11 
1« 
15 

If 
18 
19 
20 
21 

II 
24 
S5 26 
27 

II 
20 
31 
32 
13 1^ 35 

if 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
5S 
59 
60 
61 
62 
63 
64 
65 
64 
67 
68 

f§ 
71 

II 
74 
75 
76 
77 
75 
79 
80 
81 

INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 
INCLUDE 

PAR 
BKl 
BIC3 
BK5 
8K6 
BKS 
6K5 
BK2 
SIC2 
BK2 

INPUT 

PARAMETER M 
PARAMETER R 
PARAMETER C 
PARAMETER U 
PARAMETER S 

AXWPN=1000O0,REFIR»'=7O.,SIZEL=-.O1,SIZEU=5.0 
LITEM=650. 
NTRSL=.CO,CNTRSU=25.00,ATTNM=15.0,RMAGM=125. 
BRUNO=100., UBPART=1.0 
RIGTM=7.00 

CHARACTER*60 JUNK 

DATA IER/0/ 

RE 

00 

2CI0 

c 

300 

4CC 

c 

SCO 

C 

550 

c 

600 

3220 

CONTINUE 
DEFINE THE OU 
0UTFIL=6 

STORE THE 10 
OF PHASES 

NPHASE=PHAS 

f! ! ! NSTAGO I 
! ! r !    NON TE 

AD IN THE NUM 
1 AND 2, NUMB 
AND THE NUM9E 

READ( lOUNIT 
8     N0EXTC1 
FORMATO 

IF ( (NDAYS 
URITE(0UT 
FORMATdX 
IER = 1 

ENDIF 

IF ( (NTYPS 
*RITE(0UT 
FORMATCIX 
IER = 1 

ENDIF 
IF ( (NTYPS 

»RITE(OUT 
FORMATCIX 
IER = 1 

ENDIF 

IF ( (NENVI 
toPITE(OUT 
FORMATCIX 
IER = 1 

ENDIF 

IF (  (NSTA6 
yRITECO 

FORMATCIX 
IER = 1 

ENDIF 

IF ( (NPHAS 
URITECOUT 
F0R"AT(1X 
IER=1 

ENDIF 
IF ( (NOEXT 

toRITE(6,3 
FORMATCIX 
IER = 1 

ENDIF 
IF <  CNOEXT 

TPUT FILE 

OF THE LAST PHASE, ASSUMED EQUAL TO THE NUMBER 

E(IDAYS) 

S USED TO REDUCE THE NUMBER OF STAGES, SO IN }<.'.'.<. 
ST RUNS, MAKE INPUT VERY LARGE !!!!! 

BER OF DAYS, NUMBER OF WEAPONS FOR SIDES 
ER OF ENVIRONMENTS, THE NUMBER OF STAGES, 
R OF EXTERNAL WEAPONS FOR SIDES 1 AND ? 

,100) NOAYS,NTYPS(1),NTYPSC2),NENVIR,NSTAGO, 
5,NOEXTC2), NDTCTN 

.GT. lOAYS) .OR. CNDAYS .LT. 0) ) THEN 
FIL,200) NDAYS 
,30C1H*),5X,'NDAYS= ',I5,5X,30C1H*)) 

(1).GT.ITYPS1) .OR. (NTYPSC1).LE.O) 1 THEN 
FIL,300) NTYPS(I) 
,30C1H*) ,5X,'SIDE1 TYPES ' , 1.5 , 5 X , 30 (1 H* ) ) 

(2) .GT.ITYPS2) .OR. (NTYPS(2) .LE.O) ) THEN 
FIL,400) NTYPSC2) 
,30(1H*),5X,'SIDE2 TYPES ',I 5,5X ,30(1H* ) ) 

R.GT.IENVIR) .OR. (NENV IR.LE . 0) ) THEN 
FIL,5Q0) NENVIR 
,30(1H«),5X,'NENVIR=',I5,5X,30C1H*)) 

0 .GT.ISTAGE)  .OR.  CNSTAGO.LE.0) ) THEN 
UTFIL,550] NSTAGE 
,30C1H«),5X,'NSTAGF= ',I5,5X,30ClH*)) 

E.GT.IPHASF)  .OR.  (NPHASF.LE.0)  ) THEN 
FIL,600J NPHASE 
,30C1H*),5X,'NPHASE=',I5,5X,30(1H*)) 

CD .LT. 0) .OR. (NOEXT(I).GT.IEXT1) ) THEN 
220) N0EXTC1) 
,30C1H*),5X,'NOEXTC1)=',1X,I10,5X,30C1H»)) 

(2) .LT. 0) .OR. CN0EXTC2).GT.IEXT2) ) THEN 

Figure D-30. Source Listing of the INPUT Subroutine of the Main 
Program of the AFP Combat Module 
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-RITE (6jJ242) I, J, NS2DCT(I,J) 
FORMAT (IX, 30( *'). ' INDICES=', 213, 

' NS2DCT = -, no, 5X, 30('**)) 

CAA-D-84-14 

82 WRITE(6,3240) N0EXT(2) 
83 3240     F0RP»AT(1X,3C(1H*),5X,'NOEXT(2)=',1X,I1Q,SX,30(1H*)) 
84 IER=1 
85 ENOIF 
86 IF (NOTCTN .LT. 1) THEN 
87 WRITE (6,3241) NDTCTN 
88 3241    FORI"AT (IX, 30('*'), 5X, 'NOTCTN = ', 110, 5X , 3Q('*')) 
89 lER = 1 
50            ENDIF 
91 C 
92 READ (lOUNIT.lOO) ( (NS2DCT (I, J), J=1 , NTYPS(I)) , 1 = 1,2) 
93 00 65C I = 1 ,2 
94 00 650 J = I.NTYPSd) 
95 IF (NS20CT(I,J) .LT. 0) THEN 
96 
97 3242 
98 g 
99 lER = 1 

100 ENOIF 
101 650   CONTINUE 
102 C 
103 REAOdOUNIT.ICQ)    (((INSERT(I,J,K),I=1,NPHASF),K=1,NTYPS(J)), 
104 S      J=1,2) 
105 00 80C I=1,NPHASE 
106 DO 800 J=1,2 
107 DO 800 K = 1,NTYPS(n 
108 IF ( (INSERT(I,J,K) .GT. MAXWPN)  .OR. 
1C9            8      (INSEHTd ,J ,K5 .LT. 0) ) THEN 
110 wRITE{OUTFIL,700)I,J,<,INSERT(I,J,K) 
111 700        F0Hf«AT(1X,30(lH*),5X,'INDICES=',3(I4,2X),'INSERT=', 
112 S       I7,5X,30(1H*)) 
113 IER=1 
114 tNOIF 
115 SOO    CONTINUE 
1 16 C 
117 READ(IOUNIT,100) ((EXTLOS(I,J),J=1,NTYPS(I)),I=1,2) 
113 DO 1000 1=1,2 
119 DO 1000 J = 1 ,NTYPS(I) 
120 IF ( (EXTLOS(I,J) .GT.1.0) .OR. ( EXTLOS (I , J ) . LT . 0 .0 ) ) 
121 i THEN 
122 URITE(OUTFIL,900) I ,J , EXTLOS(I.J) 
123 90C       F0Rf«AT(1X,30(lH*) ,5X,*IN0ICES = '',2(I4,2X) ,I8,5X,30(1H*) ) 
124 IER=1 
125 ENDIF 
126 1000  CONTINUE 
127 C 
125 REAO(IOUNIT,1C0) (((LIWITS(I,J,K),IC=1,2),J=1,NTYPS(I)),I=1,2) 
129 DO 14P0 1=1,2 
130 DO 14C0 J=1,NTYPS(I)-NOEXT(I) 
131 IF ( (LIlilTSd ,J ,2) .GT.IRANGE) .OR. ( LIM I TS (I , J , 1 ) . LT . 1 ) ) 
132 S       THEN 
133 WRITE(OUTFIL,1300) I , J , LI <« I TS ( I , J , 1 ) , L I MI TS (I , J , 2 ) 
134 1300       FCR!>'AT(1X,30(1H*) .5X,'INDICES = ',2(I5,5X) , 
135 & 'LOy LIMITS=  ,I3,5X,'HIGH LIMITS= ',13, 
136 g        5X,3D(1H*)) 
137 IER=1 
138 ENDIF 
139 1400  CONTINUE 
140 C 
141 RtAD( I0UN1T,100)  (ENVDST(I) ,I=1,NENV IR) 
142 00 16CC 1=1 ,NENVIR 
143 IF f (ENVOSTd ) .GT.1 .0)  .OR, ( E N V 0 S T ( I ) . LT . 0 . C ) ) THEN 
144 WRITE(0UTFIL,150Q) 1,ENV0ST(I) 
145 1500       fORMATdX ,30(1H*),5X,'INDFX = ',I5,5X,'ENVDST=',F8.2, 
146 g 5X,30{1H*)) 
147 IER=1 
148 ENDIF 
149 1600  CONTINUE 
150 C 
151 C    READ IN THE INDIRECT FIRE DISTRIBUTION 
152 READdOUNIT ,*)  ( ( (I NO 0 S T (I , J , K ) , < = 1 , I R ANSE ) , J = 1 , N 0 E XT ( I) ) 
153 g     , 1=1 ,2) 
154 DC 1660 1=1,2 
155 DO 1660 J=1,NOEXT(I) 
1 56              DO 1660 K = 1 ,IRANGE 
157 IF( dN00STd,J,K) .LT. 0.0) .OR. (INDOSTd.J.K) . GT . 1.0) ) 
15S g  THEN 
159 WRITE(OUTFIL,1620) I,J,K,TNDOST(I,J , K ) 
160 1620       F0R"«AT(1X ,30(1H«) ,5X,'IN0rCES= ',3d5,3X) 
161 8     ,'INDIRECT D I STR I 9UTI0N= ' , Fg .4,5X,70(1H*)) 
162 IER=1 
163 ENDIF 

Figure D-30. Source Listing of the INPUT Subroutine of the Main 

Program of the AFP Combat Module 
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164 166C  CONTINUE 
165 READdOUNIT.lOO) ((((PEFIRE(I,J,K,L),L = 1,NeNVIR),K=1,NTYPS(3-in 
166 X ,J = 1 ,NTYPS(I)) , 1 = 1 ,2) 
167 DO 18C0 1 = 1 ,2 
168 DO 18CC J = 1 ,NTYPS(I) 
169 DO 1800 K=1,NTYPS(3-1) 
170 DO 18C0 U=1.NENVIR 
171 IF ( (REFIRE (I ,J,K,L) .GT.RE«-IPP*)  .OR. ( R E F I R E ( I , J , K , L ) . L T . 0 . Q )  ) 
172 X THEN 
173 WRITE(OUTFIL,1700) I,J,K,L,REFI RE(I,J,K,L) 
174 17G0 FORfAT(1X,30(1H*) ,5X,'IN0ICES= ' , 4( I 5 , 3X) ,'REFIRE= ', 
175 S F8.2,5X,30C1H*)) 
176 IER=1 
177 ENDIF 
178 1500  CONTINUE 
179 C 
180 RE*D(I0UNIT,100) ( <((SENSOR(I,J,K,L),L=1,2),< = 1,NENVIR) , 
1S1 g    RCOETd.J) ,J=1,NTYPS(in , 1=1,2) 
1£2 00 20CD 1=1,2 
183 DO 2000 J=1,NTYPS<I) 
184 DO 2000 K=1,NENVIR 
1S5 DO 2000 L=1,2 
186 IF ( (SENSOR(I,J,K,L) .GT.ISENSR) .OR. <SENS OR(I,J,K,L).LT . 0) ) 
1s7 &       THEN 
188 URITE(OUTFIL,1900) I,J,K,L,SENSCR(I , J,K,L) 
189 1900 FORf»AT(1X,30(lH*) ,5X,'INDICES= ' , 4 ( I 5 , 3X ) ,'S tNSOR = ', 
190 8 I5,5X,30(1H*)) 
191 IFR=1 
192 ENOIF 
193 2000  CONTINUE 
194 DO 2010 I = 1,2 
195 00 2020 J = I.NTYPSfl) 
196 IF (RCOETd.J) .LE. 0.0) THEN 
197 KRITE (6,2021) I, J, RCOET(I,J) 
198 2021 FORMAT (IX, 30('*'), 5X, 'INDICES =', 214, ' RCDET =', 
199 g 1PG11.4) 
2C0 lER = 1 
201 ENDIF 
202 2020    CONTINUE 
203 2010  CONTINUE 
2C4 C 
205 READdOUNIT.lOO) ( ( ( S I Z E (I , J , K ) , K = 1 , N E N V I R ) , J = 1 , N T Y o S ( I ) ) , 
206 g    1=1,2) 
207 DO 22C0 1=1,2 
208 DO 22PQ J=1,NTYPS(I) 
2C9 DO 2200 K=1,NENVIR 
210 IF ( (SIZEd , J,K) .GT.SIZEU) .OR. (S I ZE (I , J , K ) .LT . S I Z EL) ) 
211 g THEN 
212 WRITE(0UTFIL,2100) I , J , K , S I ZE(I , J,K ) 
213 21G0 F0Rr"AT(1X ,30(1H*) ,5X,'INDICES= ' , 3 ( I 5 , 5X ) ,'S I ZE= ', 
214 g F8.2,5X,30(1H*)) 
215 IER=1 
216 ENOIF 
217 2200  CONTINUE 
213 C 
219 READdOUNIT,100) ( LI GH T (I ) , I = 1 , NE N V IR ) 
220 DO 24C0 1=1,NENVIR 
221 IF ( (LIGHTd) .GT.RLITE"^)  .OR. ( LIGHT ( I ) . LT . 0 . 0 ) ) THEN 
222 WRITE(OUTFIL,2300) I,LIGHT(n 
223 2300 F0Rr"AT(1x,30(lH»),5X,'INDEX= ' , 15 , 5X ,'LIGHT= ',F8.2, 

225 IEK=1 '' 
224 ENOIF 
227 2400  CONTINUE 
225 C 
229 REA0dOUNIT,1C0)  ((((CNTRST(I,J,K,L),L=1,ISGNTR),K=1,NENVIR) 
230 £     ,J=1,NTYPSd)) ,1=1,2) 
231 DO 2600 1=1,2 
232 DO 26C0 J = 1 ,NTYPS(I) 
233 DO 2600 K = 1 .NENVIR 
234 DO 2600 L=1,ISGNTR 
235 IF ( (CNTRSTd,J,K,L) .GT.CNTRSU) .OR. (CNTRST(I , J,K , L) .LT . 
236 g CNTRSL) ) THEN 
237 WRITE(0UTFIL,250Q) I , J , K , L , CNTRST(I , J , K , L) 
228 2500 FORMAT(1X,30(1H*) ,5X,-INDICES= ' ,4(I 5,5X) ,'CNTRST= ', 
239 g Fa.2,5x,3C(lH*)) 
240 IER=1 
241 ENDIF 
242 2600  CONTINUE 
243 C 
244 REAOdOUNIT,100)     ( ( A TTN (I , J ) , J = 1 , NENV I R ) , I =1 , I S EN S R ) 
245 00   2800   I=1,ISENSR 

Figure D-30. Source Listing of the INPUT Subroutine of the Main 
Program of the AFP Combat Module 
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246 
247 
248 
249 
250 
251 

III 
254 

III 
257 
253 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
273 
279 
280 
231 
282 
283 
2b4 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
291 298 
299 
3C0 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 

322 
323 
324 
325 
326 
327 
328 

2700 

2300 
C 

2900 

3000 
c 

3100 
s 

320C 

C   RE 

S 

3225 

3250 

00 28C0 J = 1 .NENVIR 
IF ( (ATTN(I,JKGT.«TTNW) .OR. ( ATTN ( I , J ) . LT .0 . 0 ) ) 

I     THEN 
HRITE(0UTFIL,2700) I,J , ATTN (I,J) 
FORMAT-dX ,30(1H*) ,5X,'INDICES= ' , 2 ( I 5 , 3 X ) , ' ATTN= ', 

t        F8.2,5X,30(1H*)) 
IER = 1 

ENDIF 
CONTINUE 

REA0(I0UNIT,100) («AG(I),I=1,ISENSR) 
DO 3000 1 = 1 ,ISENSR 

IF ( (l"A6(I) .GT.RWAGM)  .OR. ( " AG ( I) . LT . 0. 0 ) ) THEN 
WRITE(0UTFIt,2900) I,^AG(I) 
F0RWAT(1X,30(1H*),5X,'INDEX= ',15,5X,'«AG= ',F8.2, 

i 5x,30(1H*n 
IER = 1 

ENDIF 
f ONTTNIIF 

REAO( 
00 32 

IF 
! 

y 
F 
5 
I 

END 
CONTI 
IF ( 
AD IN 
READ( 

DO 32 
DO 32 
DO 32 

IF 
:        u 

w 
F 

I 
END 

CONTI 
REAOC 

DO 
DO 
DO 
DO 
DO 

3300 

3400 

3420 

3430 
3500 

C CHEC 

10000 

10050 

10100 

34 
34 
34 
34 
34 

IF 

w 
F 

I 
END 

CONTI 
READ ( 
00 34 
DO 34 

IF 
W 
F 

I 

I 
END 

CONTI 
CONTI 
READC 

! ,1 = 
READ( 
K THA 
fiEAD( 
FOR("A 
WRITE 
FOR^A 
1 Efi=1 
IF ( 
RETUR 
END 

lOUNI 
00 1 = 
( (BR 
THEN 

RITE( 
ORWAT 
X,30( 
FR = 1 
1 F 
NUE 
(NOEX 
THE 

lOUNI 
1 = 1,2 
50 1 = 
50 J = 
50 K = 
( ( I 
BRUND 
RITE( 
ORI»AT 

.'P 
ER=1 
! F 
NUE 
lOUNI 
K = 1 ,N 
00 1 = 
00 J = 
CO K = 
00 L = 
CO « 
f ( E 

( EX 
RITEC 
ORf AT 

F 
ER = 1 
IF 
NUE 
lOUNI 
30 1 = 
30 J = 
( (EX 
RITEC 
ORf AT 

1,100) (BRIGHT(I),1=1,NENVIR) 
1 ,NENVIR 
IGHTd ) .GT.BRIGTM) .OR. ( 9R I6HT (I ) . LT . 1 . 0) ) 

0UTFIL,310Q) I,8RIGHT(I) 
(1X,30(1H*),5X,'INDEX= ',I5,5X,'BRIGHT= 
1H») ) 

■,F8.2, 

T(1 )+N0EXT(2)) .EQ. 0 ) GOTO 35C0 
PARTICIPATION RATES 
T,*)  (((IN0PAR(I,J,K),K=1,NTYPS(I)),J=1,NOEXT(I)) 

1 ,2 
1,NOEXT(I) 
1 ,NTYPS(I) 
N0PAR(1,J,K) .LT. 0.0 ) .OR, 

) ) THEN 
OUTFIL,3225) I, J,K, INOPARCI,J,<) 
"     ■ ■   ES= ',3(15,3X) 
AF    " ""    "     " 

f INOPARd , J,K) .GT. 

(1X,30(1H*),5X,'IN0ICES= ',3(15,: 
ARTICIPATION= *,F8.4,5X,3C(1H*)) 

T,100)(((((EXT(1,J,K,L,M),M=1,IRANGE 
ITYPS(3-I)),J=1,N0EXT<1)),I=1,2) 
1.2 

:1 ,N0EXT(1) 
-1,NTYPS(3-1) 
=1,NENVIR 
=1,IRANGE 
EXTd ,J,K,L,H) .LT. 0.0 ) .OR. 
XT ( I , J ,K,L,M) .GT. UPRUND ) ) THEN 
(6,3300) I,J,K,L.M,EXT(I,J.K,L,(i) 
TCf X ,30(1H*) ,5X, *IND1CES=  , 5 I 5 , 5 X , ' E^X T= ', 
5.2,5X,30<1H*)) 

T,100) ((EXTPER(I,J),J=1,N0EXT(I)),I=1,2) 

1)NOEXT(I) 
TPER(1,J) .LT. 0.0 ) .OR. (EXTPER(I,J) .GT. 
6,3420) I ,J ,EXTPER(1 ,J) 
(1X,30(1H*),5X,'INDICES= ',2I5,5X,'EXTPER= 
X,30(1H*)) 

),L=1,NENVIR) 

1.0 ) ) THEN 

■,F8.2 
ER=r 
IF 
NUE 
NUE 
lOUNlT.ICO)  (((AI»0TYP(I,J,K),K = 1,NTYPS(3-I)),J=1,NTYPS(I)) 
1,2) 
lOUNIl 
T NO 
lOUNll 
T(A1 ) 
(OUTF: 
T(1X,' 

[T,1C0) LOGIT,STATE 
DATA IS LEFT 
[T,10000,END = 101C0) JUNK 
I 

■IL,10C50) JUNK 
ilOClH*),5X,'LEFTOVER DATA ,A?0, 5X,10(1H«)) 

lER 
N 

,EQ. 1 ) STOP 

Figure D-30. Source Listing of the INPUT Subroutine of the Main 
Program of the AFP Combat Module 
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4 
5 
6 
T 
8 
9 

10 

w 
13 

17 

I'l 
I? 

it 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 

II 
40 
41 

ti 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
eo 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 
61 

SUBROUTINE OPTICS(RC.ACON,ATTN,RNG,LSC,SOG,ALEV,?100E,AMAG) 

DIMENSION RCDAT(7),RC3(2J 

DATA RCDAT/2.74,2.74,2.29,1.80,1.32,0.47,0.14/ 
VISIBLE BAND DEVICES 

RC=0. 
C = ACON /  (1.+S0G ♦ (EXP(ATTN * RN6)-1.0n 

IF (LSC.EQ.10) GO TO 250 
IF (LSC.EQ.12) GO TO 250 
IF (LSC.EQ.15) GO TO 250 

IF (LSC.EQ.2} ALEV=ALEV*0.7 

ACK=100. 

IF (ALEV.LT.10Q.) 60 TO 100 

IL1=1 
IL2=1 
ALEV=100. 
GO TO 1J0 

100 IF (ALEV.LT.0.0001) GO TO 320 

30Z LOST ST OPTICAL 

OVERCAST DAYLIGHT 

CHECK IF TOO DARK 

110 

120 

130 

DO 110 11 = 1 ,6 
IL1-II 
IF (ALEV.LE.ACK.ANO.ALEV.GE.ACK/IO.) GO TO 120 
ACK=ACK/10. 
CONTINUE 

140 

150 

IL2=IL1*1 

RC3(1)=0. 
RC3(2)=0. 
DO 240 1=1,2 
IF (I.EQ.1) LIGHT=IL1 
IF (I.EQ.2) LIGHT=IL2 

RC3(I)=RCDAT(LIGHT) 

IF (C.6T.0.8) GO TO 240 

GO TO (140,160,180,190,200,210,220),LIGHT 
(OVERCAST DAT 

IF (C.LE.0.25) GO TO 150 

RC2(I)=2.8b!9221*(C*«0.2291015) 

GO TO 240 

IF (C.LT.0.025) GO TO 230 

DETERMINE LIGHT LEVEL RANGE 

100 FT CDLS) 

RC2(I)=2.3365166-0.0509533/C 
GO TO 240 

UQ IF (C.LT.0.35) GO TO 170 

RC3{I)=2.8667792*(C*«0.22 512£4) 
60 TO 240 

170 IF (C.LT.0.025) 50 TO 230 

RC3(I)=2.3262999-0.0514585/C 
60 TO 240 

IPO IF (C.6T.0.7) GO TO 240 

IF (C.LT.0.03) GO TO 230 

RC3(I)=C/(0.0497605+0.3579996*0 
GO TO 240 

190 IF (C.GT.0.7) GO TO 240 
If (C.LT.0.05) GO TO 230 

RC3(I)=1.6149345-0.0651033/C 

GO TO 240 

(HEAVILY OVERCAST DAY   10 FT COL 

(SUNSET OVERCAST DAY  1.0 FT CDLS 

(1/4 MR AFTER SUNSET  0.1  FT CDLS) 

(1/2 HR AFTFR SUNScT 0.01  FT CDLS) 

Figure D-31. Source Listing of the OPTICS Subroutine of the Main 
Program of the AFP Combat Module 

(page 1 of 2 pages) 
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?2        200 IF (C.I.T.0.C84) 60 TO 230 
S3 C 
84 RC3(n=1.336422-0.1123916/C 

I? '    210 IF U.LT°0.18J GO TO 230 (MOONLIGHT CLEAR 0.001 FT CDL 
go r 
89 RC3(n=0.5686696-0.0968436/C 
90 C 

11 '   220 " (C.LT!O.5) GO TO 230 C«OONLISHT CLEAR NIGHT 0.0001 
94 C 
95 RC3(n=C.29-0.12/C 
96 C 
97 GO TO 240 
S2 "^ -,„    ,. . - TOO DARK 
99        230 RC3(I)=0.0 

100 C 
101 240 CONTINUE 
102 C 
103 RC1=RC3<1) 
104 RC2=RC3(2) 

106 RC=RC2*(RC1-RC2)*<(ALFV-ACK/10.)/(ACK-ACK/1o!)I"''°'"*^^ 

1C3 RC = RC*A>'AG 
109 C 
no GO TO 320 
111 C 
11T ^ ^c-i Tc ,..r.,  , -r  .r. SILICON  TELEVISIONS 113        250 IF (ALEV .LT. 10. .AND. LSC .NE. 15) SO TO ''20 
11^ C .  , CHECK  LI^«INAL CONTRAST 
115 C=C*1.63 
116 IF (C.LT.Q.01) GO TO 320 
117 IF (LSC.EQ.12) GO TO 260 
113 IF CLSC.EQ.15) GO TO 270 
1 19 C 
120 RC=13.43*C/(0.0303+0.1473*0 

122 IF (JfOOE.EQ.n RC=RC/8. 
123 GO TO 320 
124 260 RC=8.06*C/(.0206+.2559*C) 
125 IF (MODE.Ea.2) RC=RC«4.0 
126 GO TO 320 
12?        270 IF (ALEV.LT..01) GO TO 280 
128 C 
129 IF (C.LT.0.035) GO TO 320 
120 IF (C.GE.0.035) i*C = -1 .25 + 63.66*C 
111 IF (C.GE.0.115) RC = 3.48 + 23.39*C 
132 IF (C.GT.0.24) RC=8.38+3.41*C 
123 60 TO 310 
134 c 
135 280 IF (ALEV.LT.0.001) GO TO 290 
136 C 
137 IF (C.LT.0.05) GO TO 720 
13§ If (C.GE.0.05) RC=-2.47 + 57.59 + C 
139 IF (C.GE.0.15) RC=4.13+14.24*C 
140 IF (C.6T.0.35) RC=8.01+3.17*C 
1*1             GO TO 310 
142 
143 

C 
290 IF (ALEV.LT.O.0001) 60 TO 300 

145 IF (C.LT.0.082) 60 TO 320 
146 IF (C.6F.0.082) RC=-2.12+29.62«C 
147 IF (C.6T.0.23) RC=3.70+5.42*C 
148 GO TO 310 
149 C 
150 300 IF (ALEV.LT.O.00001 ) GO TO 320 
151     c 
152 
153 

IF (C.LT.0.15) GO TO 320 
.»- IF (C.LE.0.34) RC=-2.14 + 15.39*C 
154 IF (C.GT.0.34) RC=1.91+3.66«C 
155 c 
1.56 310 IF (M0DE.EQ.1) RC = RC/3.0 
157 C 
15S 320 RETURN 
159 END 

Figure D-31. Source Listing of the OPTICS Subroutine of the Main 
Program of the AFP Combat Module 

(page 2 of 2 pages) 
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SUBROUTINE OUTPT(REPSX,DAYSX) 

INCLUDE PUR* 
INCLUDE BK1 
INCLUDE aK2 
INCLUDE SKi 
INCLUDE 8K13 

INTESER SIDEX,TYPSX,TYPESX,OUTFIL,REPSX,DAYSX 

CONTINUE 

1 
2       C 
3 

5 
6 
7 
S       C 
9 

10.       C 
11 2 
12 C 
13 
14 
15 
16 
17 
18 
19 

I? 
22 
23 
Zi> 

26 CC iiRITE(0lJTFiu200)'siDEX,fYPSX, (FORCES(SIDeX,TYPSX,TYPESXl 
27 ff ^ _TVDCCY=i  MTVDCr1_CTftCV>> 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
33 8 

E(IU9'I0PTR9,225,1 
(C(FORCESfI,J,K) ,t 

r„„,-,'*T(500C500l6) ) 
GOTO 275 
CONTINUE 
WRITE(OUTFIL,260) REPSX.OAYSX 
FORM*T(1X,30(1H*),5X,'REP= ',13,3X,'DAY= ',I3,3X 

1     .'ALLOCATION WRITEOUT DIRECT ERROR',5X,30(1H*)) 
STOP 
CONTINUE 
RETURN 

39 
40      275 
41 
42 END 

Figure D-32. Source Listing of the OUTPT Subroutine of the Main 
Program of the AFP Combat Module 

(17) STPREP 

(a) Purpose. To prepare the status table and to determine the max- 
imum number of shots in each duel in a conflict. Figure D-33 is a source 
listing of subroutine STPREP. 

(b) When Called. Every time another conflict is scheduled, for 
every pair of opposing types, environment and range. This routine is 
called by MAIN. 

(c) Subtasks 

1^. Computes the number of duels in the conflict. 

2. Sets the entries for each duel to zero. 

3. Stores the odds in each entry. 

4. Bounds the number of shots in the conflict by the sum of: 

a. Conflict duration/refire time for smaller side. 

b^ (Conflict duration/refire time) x largest odds for the larger 
side. 

D-153 



CAA-D-84-14 

1 
2 C 
3 C 
4 C 
5 C 
6 

SUBROUTINE STPREP(*,RANGEX,ENVIRX,TYPS1X,TYPS2X) 

!!•!! NSTAGE WILL TRUNCATE THE NU?"BER OF STAGES UNLESS •!••! 
!!!!!    IT IS SET TO A LARGE NUMBER WHEN RUNNING        !!'!! 

INCLUDE PAR^ 
INCLUDE BK1 
INCLUDE BK2 
INCLUDE 8K3 
INCLUDE 8K4 
INCLUDE BKII 
INCLUDE 8K16 
Twriiinp Bif55 

7 INCLUDE BK1 
8 INCLUDE BK2 
9 INCLUDE 8K3 
10 INCLUDE 8K4 
11 INCLUDE BKI 
12 INCLUDE 8K16 
13 INCLUDE BK22 
14 C 

DIMENSION TIMES(2) 

INTEGER RANGEX,ENVIRX,C0NFLX,TYPS1X,TYPS2X,0DDSX 

CONTINUE 
iTE THE STATUS TABLE ENTRIES 

CNFLCT=0 
IF ( REFIREd ,TYPS1X,TYPS2X,cNVIRX) * 

I REFIRE(2,TYPS2X,TYPS1X,ENVIRX) .LT. 
NSTA6E=Q 
GOTO 999 

15 
16      C 
17 
18 C 
19 2 
20 C CREA 
21 

23 S "  REFIRE(2ifYPS2xiTYPS1xtiNVIRX)" ILT. SMALL2 )    THEN 
24 NSTA6E=Q 
25 

if 
II 
30 
31 
32 
33 
34 
35 
36 
37 
3S 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5.0 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
6» 
69 
70 
71 
71 
73 

ft          „  
76 IF^UNSTAGE    .LE.    0)     .OR.    (CNFLCT    .EQ.    0))    RETURN 

78 

Figure D-33. Source Listing of the STPREP Subroutine of the Main 
Program of the AFP Combat Module 
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(18) THERMO 

(a) Purpose. For specified infrared (thermal) band sensor and con- 
ditions, to return the number of resolvable cycles. Figure D-34 is a 
source listing of subroutine THERMO. 

(b) Source. THERMO is an implementation of logic developed at the 
Night Vision Laboratory. 

(c) When Called. From DETECT if the weapon platform in question 
depends on a thermal band sensor. 

1 
2 
3 
4 
5 
6 
7 
9 
9 

10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
33 
39 
40 
41 
42 
43 
44 
45 
46 
47 
43 
49 
50 
51 

R 
C 

I 

I 

I 

I 

I 
G 

300 R 
I 
3 

310 I 
R 
I 
G 

320 I 

I 
1 

I 

I 

G 

330 I 

R 

I 
I 
G 

340 R 

SUBROUTINE THERMO(RC,ACON,ATTM,PNG,LSC,^ODE) 

THERMO DEVICES (6,7,8,9,11,14) 

TEi«PERATURE TOO LOW 

NIGHT SIGHTS 

= 0. 
= ACON * EXP(-ATTN * RNG) 

(LSC.EQ.!<) GO TO 330 

(C.LE.0.0112) GO TO 350 

{LSC.EQ.9) GO TO 340 

(LSC.EQ.11) GO TO 300 

(LSC.EQ.14) GO TO 310 
TO 320 

=C/(G.0207+0.1291*C) 
(N0DE.EQ.1) RC=RC/3.0 
TO 350 

(C.LT.0.037) 60 TO 350 
=(0.912S7*C)/(0.0297567*0.1991449«C) 
(M0DE.EQ.1) RC=RC/3.0 
TO 350 

(C.LE.0.133) RC=C/(0.09772+0.3 4779*0 

(C.GT.0.133.AND.C.LE.8.330) RC=C/(0.03162+0.547S6* 
C) 

(C.GT.3.380) RC=2.0 
THERMO DEVICE 6 NARROW FOV 

(LSC.EQ.6.AND.MODE.EQ.2) RC=RC*3.0 

35 0 RETURN 
END 

TO 350 

(C.LT.0.037) GO TO 350 

= C/(0.0297567+.1991449«C) 

(C.6T.2.18) PC=5.1 
(MODE.EQ.I) RC=RC/3.0 
TO 350 

= C/ (.0289+.1Q92*C) 

(MODE.EQ.I) RC=RC/4.0 

THERMO DEVICE 8 

AIRBORNE FLIR 

Figure D-34. Source Listing of the THERMO Subroutine of the Main 
Program of the AFP Combat Module 
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(19) GETPKS 

(a) Purpose. To input a set of SSPKs for a single Blue weapon type 
(TYPEl) versus all Red weapon types. Figure D-35 is a source listing of 
subroutine GETPKS. 

(b) When Called. From MAIN whenever the index of the Side 1 (Blue) 
direct fire weapon type is incremented. 

(c) Task. Retrieve SSPK data as needed from the previously pre- 
pared PKS file described in Annex VI of Appendix D and in paragraph D-VII-4 
of Annex VII to Appendix D. 

1 SUBROUTINE GETPKS (TYPEl) 
2 C **************♦***»■*******•♦*♦««**«*•*«****♦««*«**•♦*♦«*«**«♦♦««« 
3 C * 
4 C • GETPKS: GET PKS FOR A BLUE TYPE VS ALL SEO TYPES » 
5 C * 
6 C **********•***************»******«*******♦****•*«****««*«««*«♦,«, 
7 C 
8 C INPUT ARGUMENT (INTEGER): 
9 C        TYPEl = SLUE WEAPON TYPE 

10     c 
n       S      NOTE: THIS ROUTINE ASSU?1ES THAT THE REQUESTS FOR PK'S, AS WELL 
12       C AS THE INPUT FILE, ARE SORTED IN ORDER OF INCREASING 3LUE TYPE 

14 
15 
16 
17 
18      C 
19 
20 C 
21 100 
22 
23 
24 199 
25 C 
26 200 
27 
23 
29 300 
30 C 
31 
32 _      GOTO 200 

CONTINUE 
KEYU1 = TYPEl 
D T F 

o w I u  I u u 
CONTINUE 
PROCESS RECORDS FOR TYPEl, TRANSf 
IF (IU1T1 .NE. TYPED GOTO 299 

DO 300 I = 1 ,IRANGE 
PKS(IU1S,IU1T2,4,I} = PKKI) 

CONTINUE 
GET THE NEXT RECORD 
READ (IU1,END=999) lUlS, lUlTI, IU1T2, PKl 
ITO 200 

TO PKS ARRAY 

33       299 
34 
35 END IF 
36 RETURN 
37 999 CONTINUE  a    END OF FILE 
33       C FORCE INPUT RECORD TYPEl HIGH 
29 IU1T1 = 999999 
40 RETURN 
41 END 

Figure D-35. Source Listing of the GETPKS Subroutine of the Main 
Program of the AFP Combat Module 
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(20) ZERO. Subroutine ZERO sets all the elements of a real array of 
length N to 0.0. Figure D-36 is a source listing of subroutine ZERO. 

1 SUBROUTINE ZERO (A,N) 
2 G ******•*********•****♦***♦*»*««**************♦«♦**«******♦««***** 
3 C * 
4 C *ZERO:ZEROAREAL«ATRIX * 

'5 C * 
6 C *************♦***********♦******•**«****»****«•«««•♦«*«*««««««,«, 
7 C 
8 R E A L   A ( N ) 
9 00   IOC    I    =   1 ,N 

10 Ad)  =0.0 
11 100   CONTINUE 
12 RETURN 
13 END 

Figure D-36. Source Listing of the ZERO Subroutine of the Main 
Program of the AFP Combat Module 

(21) IZERO. Subroutine IZERO sets all the elements of an integer 
array of length N to 0. Figure D-37 is a source listing of subroutine 
IZERO. 

1 SUBROUTINE IZERO (IA,N) 
2 C *****♦*********♦•*«**********♦♦•***»***«•*♦**««**♦«♦««»««♦,♦♦♦«♦, 
3 C *                                                      * 
4 C » ZERO: ZERO AN INTEGER MATRIX                                      • 
5 C * 
6 C *********«**********•**************♦*♦*♦«****♦*«*•«**♦♦*««««*«««« 

8 INTEGER IA(N) 
9 DO 100 I = 1,N 

10 IA(I) = 0 
11 100    CONTINUE 
12 RETURN 
13 END 

Figure D-37. Source Listing of the IZERO Subroutine of the Main 
Program of the AFP Combat Module 
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(22) ALLZ. Logical subroutine ALLZ tests the elements of a real 
array of length N for zero value. If all elements are zero, the function 
returns the value .TRUE. The first nonzero value in the array causes the 
function to return a value of .FALSE. Figure D-38 is a source listing of 
logical function ALLZ. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

]l 
U 
15 
16 
17 
13 

100 
199 

LOGICAL FUNCTION ALLZ (A,N) 
*•******«********«**•****♦*♦****«**«*«••«*♦***«*< 
* 
* ALLZ: TEST A REAL MATRIX FOR ALL ZERO ELEMENTS 
* 
**•***»**•**•♦**»•**•*«•♦***•♦**♦«**•*«**♦««*«««< 

REAL A(N) 
ALLZ = .TRUE. 
DO ICO I = 1 ,N 

IF (A(I) .NE. Q.O) THEN 
ALLZ = .FALSE. 
GOTO 199 

ENOIF 
CONTINUE 
CONTINUE 
RETURN 
END 

r************* 

Figure D-38. Source Listing of the ALLZ Subroutine of the Main 
Program of the AFP Combat Module 

(23) lALLZ. Logical function subroutine lALLZ tests the elements of 
an integer array of length N for zero value. If all elements are zero, the 
function returns the value .TRUE. The first nonzero value in the array 
causes the function to return a value of .FALSE. Figure D-39 is a source 
listing of logical function lALLZ. 

^ 

1 z 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

100 
199 

LOGICAL FUNCTION lALLZ (lA.N) 
t************** 

* ALLZ: TEST AN INTEGER MATRIX FOR ALL ZERO ELEMENTS 

INTEGER IA(N) 
lALLZ = .TRUE. 
DO 100 I = 1 ,N 

IF (IA(I)  .NE. 0) THEN 
lALLZ = .FALSE. 
GOTO 199 

ENDIF 
CONTINUE 
CONTINUE 
RETURN 
END 

r***************< r************'*^ 

Figure D-39. Source Listing of the lALLZ Subroutine of the Main 
Program of the AFP Combat Module 
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d. MAP Element. Figure D-40 provides a listing of the MAP element for 
collection of the program elements of the Main Program within the AFP Combat 
Module. 

18 IN H7AfP.STPRFP 
19 IN H7AFP.THERMO 
20 IN H7AFP.GETPKS 
21 IN H7AFP.ZER0 
22 IN H7AFP.IZER0 
5T TW U74CD-4II7 23 
24 
25 

I'? 
28 
29 

IN H7AFP.IZFRO 
IN H7AFP.ALLZ 
IN H7AFD.IALLZ 
LIB LIB$*IMSL. 
IN C1T057,C34567,Cir46,C34,Cl5,CIM6^,CMl6,CIMl,Cl37, 

Cf^3,C!1126,C36,C67,Ct«i67,CM367,CI'l3,C,1237,CI45,C"37 
CW234,CM67 

END 

Figure D-40. Listing of the MAP Element for Collection 
of the Program Elements of the Main Program 

of the AFP Combat Module 

C!«"27,CM47, ; 
',C37,CI^167S, 

D-159 





CAA-D-84-14 

ANNEX I TO APPENDIX D 

AFP BASEDATA FILE 

Section I. OVERVIEW 

D-I-1. This annex describes the input file, H7BASEDATA, which contains: 
the force inventories; data required for the Combat Module detection 
routine; weapon refire times; indirect fire expected functional damage 
values; distribution of artillery tubes to range bands; and external or 
noncombat losses. These data vary by posture and environment, so there are 
16 elements within the H7BASEDATA file for every  force evaluated. The data 
are entered into labeled workfiles which are read by programs which 
construct the 16 environmental elements. 

D-I-2. Figure D-I-1 illustrates the process by which the H7BASEDATA file 
is generated. Source worksheets are developed using references and 
judgment as appropriate. These data are then keyed into the workfile 
elements which are clearly labeled to facilitate their use. Eleven 
programs and system EDITOR routines are used to construct the 16 file 
elements in the format required by the Combat Module. 

H7BASEDATA Organization 

Lines 

Miscellaneous data 1-1 
Detection based on rounds fired 2-13 
Force inventories 14-133 
External losses 134-253 
Minimum and maximum weapon ranges 254-373 
Number of environmental sites 374-374 
Indirect shooter range distribution 375-394 
Weapon refire times 395-1114 
Sensor types, signature sought, resolvable cycles 1115-1234 
Sensing size 1235-1354 
Light level 1355-1355 
Signature emitted 1356-1475 
Atmospheric attenuation 1476-1479 
Magnification 1480-1483 
Sky over ground-brightness 1484-1484 
Indirect fire participation 1485-1604 
Indirect fire expected fractional damage     -  '          1605-2804 
Percentage of indirect fire on duels 2805-2806 
Ammunition type 2807-3166 
Print switches 3167-3167 
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lADDITIONALS 
environ- 
mental 

conditions 

RAPD 

inventory 

element 

inventory 

Jforce ratio 
factors 

STATIC 

[inventory 

element 

inventory 

(force ratio 

factors 

RADE 

inventory 

element 

inventory 

I force ratio 
factors 

BAPO 

inventory 
element 

inventory 

I force ratio 
factors 

M-INV 

M-INV 

M-INV 

K 

K 
0AFP3. 
0AFP7. 
OAFPn. 
0AFP15. 

i 
r 
0AFP4. 
0AFP8. 
0AFP12. 
0AFP16. 

^ 

@ED 
add files to 
each of 
16 elements M 

OAFPl.   \ \ @ED 
0AFP5.   1 1 ^ add files to 
0AFP9.     1 r^ corresponding 
OAFPl3.  U elements 

30-BASEDATA 

T V 

\ 0AFP2.   \ \ @ED 
^     0AFP6.    1 add files to 

OAFPl 0.  1 /■► corresponding 
/ OAFPl 4.  /y elements 

@ED 
add files to 
corresponding 
elements 

(BED 
add files to 
corresponding 
elements 

Figure D-I-1. BASEDATA Element Generation 
(page 1 of 4 pages) 
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external 

losses H M-EXT-LOSS 

near far  \ 

ranges    ^^^ M-NEARFAR 

—^ OAFPl.   \—^ 

—»^ OAFPl.   U-^ 

ADDITIONALSl 
number of 

sites 

artillery 

range H M-ARTYRNG 

refire M-REFIRE K 

OAFPl. 
thru 

OAFPl6. 

@ED 
add file to 
all   16 elements 1^ 
@ED 
add file to 
all   16 elements 

OAFPl. 

(PED 
add 1i ne to 
each of 16 
environments 

(PED 
add files  to 
corresponding 
elements 

(3ED 
add  file to 
all   16 elements 

(3ED 
add fi1es to 
corresponding 
elements 

Figure D-I-1. BASEDATA Element Generation 
(page 2 of 4 pages) 
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nsing  \  

ize   j 

\def ilade/ 
open 
postures 

UDDITIONALS 
day light 
level 

UDDITIONALS 
jnight light 

level 

M-SENSIZE 

I sensor  \ 

I attenuation / 

defilade/ 
open 

postures 

H 

M-ATTEN 

OAFPl. 
thru 

OAFPl6. 

H 
r 

OAFPl. 
thru 

0AFP16. 

(3ED 
add files to 
corresponding 
elements r^ 

(BED  to day 
environments 
1-4,  9-12 

0ED to night 
environments 
5-8,  13-15 

(BED 
add files 
correspona 
elements 

to 
ing 

(BED 
add  files to 
correspond 
elements 

ing 

Figure D-I-1. BASEDATA Element Generation 
(page 3 of 4 pages) 
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ADDITIONALS 
clear 
brightness 

ADDITIONALS 
degraded 
brightness 

artil 
parti 

pa 

11ery \ 
ici-   Um^. 
tion  / 

H7ARTYEFD, 
RAPD 
elements 

H7ARTYEFD. 
STATIC 

elements 

H7ARTYEFD. 
RADE 

elements 

H7ARTYEFD. 
BAPD 

elements 

M-PARTICIP 

^ 

OAFPl. 
thru 

OAFPl6. 

@ED 
add file to 
all 16 
elements 

@ED to clear 
environments 

1-8 

@ED to degraded 
environments 

9-16 

(PED 
add files to 
corresponding 
elements 

(BED to RAPD 
environments 
1, 5, 9, 13 

(aED to STATIC 
enrivonmenfs 
2, 5, 10, 14- 

(BED to RADE 
environments 
3, 7, 11, 15 

@ED to BAPD 
environments 
4, 8, 12, 16 

^ 
(3ED 
30 BASEDATA 
elements 
H7 Base Data 

H7 BASEDATA) 
XYYEOl thru 
XXYYE16 

where XX = force 
YY = year 

Figure D-I-1. BASEDATA Element Generation 
(page 4 of 4 pages) 
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Table D-I-1 shows the relationship between the H7BASEDATA file (combat 
module format) and the H7AFPFILES (labeled format) workfiles. One section, 
indirect fire expected fractional damage, comes from a different file, 
H7ARTYEFD. The workfile elements contain the data required for all 16 
elements of H7BASEDATA. It should be noted that some of the data, such as 
weapon refire times, are the same for all 16 environments while some data 
vary by combat posture and other data vary by environmental condition, 
i.e., day or night and clear and degraded conditions. The programs which 
build H7BASEDATA select the appropriate data from the workfiles for each 
AFP environment. Also, there are two workfile elements which define the 
force ratio for each environment, and the open or defilade condition of 
each side for all environments. 

Table D-I-1. Combat Module Format Basedata With 
Related Labeled Elements 

H7BASEDATA element H7AFPFILES 

Section 

Miscellaneous data 
Detection based on rounds fired 
Force inventories 

External losses 
Minimum and maximum weapon ranges 
Number of environmental sites 
Indirect shooter range distribution 
Weapon refire times 
Sensor types, signature sought, resolvable cycles 
Sensing size 
Light level 
Signature emitted 
Atmospheric attenuation 
Magnification 
Brightness 
Indirect fire participation 
Indirect fire expected fractional damage 

Percentage of indirect fire on duels 
Ammunition type 
Print switches 

Element 

ADDITIONALS 
ADDITIONALS 
INVENTORY 
INV-FACTORS 
EXT-LOSSES 
NEAR-FAR 
ADDITIONALS 
ARTY-RANGE 
REFIRE 
SIG-SOUGHT 
SENSING-SIZE 
ADDITIONALS 
SIG-EMIT 
SENSOR-ATTEN 
SENSOR-MAG 
ADDITIONALS 
PARTICIPATE 
H7ARTYEFD. 
elements 
ADDITIONALS 
ADDITIONALS 
ADDITIONALS 

The subsequent sections of this annex describe the workfiles, the program 
which generates the elements for the 16 environments, runstreams used in 
the process, and the file elements in the format requisite for input to the 
Combat Module. Indirect fire expected fractional damage will be explained 
in Annex D-VIII. The EFDs are generated using a different preprocessor 
which is documented in that annex. 
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Section II. INPUT WORKFILE ELEMENTS 

D-I-3. ADDITIONALS. The data in H7AFPFILES.Additionals are the 
miscellaneous values which appear as less than 10 lines in the H7BASEDATA 
file. Figure D-I-2 is an example of an Additionals element. The first 
line contains the data which appear as the first line of each H7BASEDATA 
element. The first entry on line 1 reading from left to right depicts the 
number of days of AFP combat to be evaluated (2 days in this example). The 
next two entries (60 60) indicate the number of AFP types on Side 1 and 
Side 2, respectively. The fourth entry (1) specifies the number of 
environments followed by the maximum number of stages (4,000). Positions 5 
and 7 (10 10) are the number of indirect shooters on Side 1 and Side 2, and 
the last position (5) indicates the maximum number of unsuccessful 
detection attempts per shot cycle. Lines 2 through 13 of H7AFPFILES. 
Additionals, which are also lines 2 through 13 of each element in 
H7BASEDATA, relate to the number of rounds that a shooter fires before his 
opponent shoots back--given that the opponent failed to successfully detect 
via the NVL detection routine. This feature is intended to allow those who 
fail to detect to return fire based on the perception that they are being 
fired upon. Lines 2-7 contain the values for Side 1 shooters by type (BOl- 
B60) while lines 8 through 13 contain the values for Side 2 shooters by 
type (R01-R60). Each entry represents the number of rounds that the 
shooter (who has detected) will fire before the opponent (who has not 
detected) will begin firing. For example, the first entry on line 2, (20), 
means that Side 1, type 1, (or BOl), will fire 20 rounds at any 
nondetecting opponent before the opponent begins returning fire. Line 14 
of H7AFPFILES. Additionals appears as line 374 of each H7BASEDATA element. 
The value, which is a constant 1.00, indicates the number of environmental 
sites. Since each of the 16 AFP environments have been established as 
independent runs, the environmental site value has always been 1.00. The 
next two lines of H7AFPFILES.Additionals (lines 15 and 16) are light level 
inputs to the detection routine. The value of 500.00 (line 15) is used for 
the eight daytime environments, and the .0001 value (line 15) is used for 
the eight nighttime environments. Line 1355 of H7BASEDATA contains the 
light level input value. Lines 17 and 18 of H7AFPFILES.Additionals contain 
the sky over ground or brightness values for clear and degraded 
environmental conditions. The value of 3.00 (line 17) is used for clear 
conditions, day or night, and 1.00 (line 18) is used for degraded 
conditions. Line 1484 of each H7BASEDATA element contains the appropriate 
brightness value. The next two lines of the H7AFPFILES.Additionals element 
pertain to the percentage of each indirect shooter's fire allocated to the 
direct fire duels. Line 19 contains the values for the 10 Side 1 indirect 
shooters while line 20 contains the 10 Side 2 values. The 10 shooters for 
each side correspond to AFP types B51 through B50 and R51 through R60. The 
entry of .7 in the first position on line 19 means that 70 percent of type 
B51 fire would be allocated to direct fire duels and that the remaining 30 
percent would be involved in counterbattery or countermortar fire missions. 
The values for percentage of indirect fire allocation are contained in 
lines 2805 and 2806 of each H7BASEDATA element. Line 2805 contains the 
values for Side 1, types 51-60, and line 2806 represents Side 2 input for 
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types 51-60. Lines 21 through 380 contain the ammunition type which are 
currently set to a default value of 1. The last line, line 381, has two 
logical variables used as print switches. If the first is TRUE, the 
conflicts log file is written to output. If the second is TRUE, other 
debug information is written. 

Table D-I-2 summarizes the ADDITIONALS sections. 

Table D-I-2. ADDITIONALS Element Sections 

Section Lines 

Number of days of combat 

Number of Side 1 AFP types 

Number of Side 2 AFP types 

Number of environmental sites 

r-laximum number of stages 

Number of Side 1 indirect shooters 

Number of Side 2 indirect shooters 

Maximum number of unsuccessful detection attempts 

Detection based on rounds fired 

Number of environmental sites 

Daytime light level 

Nighttime light level 

Brightness for clear conditions 

Brightness for degraded conditions 

Percentage indirect shooters fire allocated to 
direct fire (Side 1) 

Percentage indirect shooters fire allocated to 
direct fire (Side 2) 

Ammunition type 

Print switches 

2-13 

14 

15 

16 

17 

18 

19 

20 

21-380 

381 
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1 
2 
3 
«» 
5 
6 
7 
8 
9 

10 
11 
12 
13 
11 
15 
16 
17 
18 
19 
20 
21 

2 60 60 1 tooo 
20 20 5 5 5 1 1 

20 20 5 1 1 

1.00 
6C0 .00 
0.001 

3 .00 
1 .00 

.7  .7 .7 I » 1. 1. .6 .1 I. 1. 

.7  .7 .7 1 • I. 1. .6 .1 1. 1. 

10 ID 

I  1 

(MISC DATA) 
(DfTFCTIONJ 

«» SITES! 
CLIGHT DAY) 
ILIGHT NIGHT) 
ICLEAR ) 
tOfGRADE) 
(» DIRECT FIRE) 

IIAMHO) 

LINES 22 - 379 HAVE BEEN OMITTED TO SHORTEN THIS FIGURE 
THE VALUES ARE IDENTICAL TO LINE 21 

380 
381 

1  1  1  I  1 
.FALSE. .FALSE. 

11111 
(PRT SWITCHES) 

Figure D-I-2. ADDITIONALS 
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D-I-4. INVENTORIES. Figure D-I-3 illustrates the labeled version of the 
force inventories which are elements in the file H7AFPFILES. Each 
inventory element contains the number of Side 1 and Side 2 types to be 
evaluated in the Combat Module. The elements are presently structured for 
60 types per side. BOl is the AFP designation for Side 1, type 1, while 
ROl represents Side 2, type 1. As shown at Figure D-I-3, the AFP number is 
in columns 1 through 3. If the item is "super trooped," there is an 
asterisk (*) immediately following the AFP number. See paragraph D-I-5 for 
an explanation of "super troops." Following the AFP number is a 10- 
character name of the type equipment being input. The next column depicts 
the number of items to be input to the Combat Module for one division. The 
number of divisions on Side 1 and Side 2 vary with the combat postures. A 
separate element in H7AFPFILES called INV-FACTORS is used to multiply the 
values contained in the inventory element to produce the desired inventory 
values by environment. Figure D-I-4 shows the multiplication factors for 
the Blue (Side 1) and Red (Side 2) divisions by environment. As an 
example, for environment 1 which is Red Attack-Blue Prepared Defense, each 
item in the Red inventory would be multiplied by 3 to produce the desired 
force ratio of three Red divisions to one Blue division. Returning to 
Figure D-I-3, the final column is used to flag inventory values not to be 
increased by the multiplication factors. An entry of "N" in this column 
will result in an environmental element where the value used in the 
#Items/Div column is used for the type flagged while all other types are 
multiplied by the number of divisions as appropriate. 

D-I-5. SUPER TROOPS. Certain inventory values are divided by 10 to 
expedite processing time by limiting the number of identical type-on-type 
duels and to facilitate use of the allocation routine which is greatly 
influenced by inventory density. The AFP types divided by 10 are referred 
to as "super troops." In Figure D-I-3, the number of effective M-15s is 
shown as 107. Since B02 is one of the "super-trooped" types as indicated 
by the asterisk in the AFP # column, the real value is 1,070 rather than 
107. Lines 14 through 133 of each H7BASEDATA element contain the number of 
each type to be input to the Combat Module. The values are for Side 1 
Types 1-60, followed by Side 2, Types 1-60. 

D-I-6. EXTERNAL LOSSES. Figure D-I-5 illustrates the EXT-LOSSES element 
of H7AFPFILES. This element contains, for each type on each side, the 
number of noncombat losses. These losses are deducted from the inventory 
values for each AFP type prior to the allocation process and are intended 
to model effects such as broken tracks which preclude combat engagement. 
To date, this feature has not been used. The external loss input values 
appear on lines 134 through 253 of H7BASEDATA and are sequenced as Side 1 
types 1-60, followed by Side 2, types 1-60. 
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D-I-7. NEAR-FAR. Figure D-I-6 is an example of the NEAR-FAR element of 
H7AFPFILES. The element contains the AFP number, description, and weapon 
minimum and maximum range band value for each type on Side 1 followed by 
Side 2. The file is used by the AFP Combat Module to prevent unnecessary 
subroutine calls. The near and far values for B02 in the example mean that 
an M16 has SSPKs in range bands 1 (250 meters) and 2 (500 meters) but not 
in the remaining four bands. The far-band value must be at least equal to 
the greatest range at which the type weapon has an SSPK value. An input 
value for a range band which exceeds the SSPK range will have no effect of 
the Combat Module results but will cause larger processing time than is 
necessary. The NEAR-FAR input values are lines 254 through 373 of each 
H7BASEDATA element. The values are for Side 1, types 1 through 50, 
followed by Side 2, types 1 through 60. 

D-I-8. INDIRECT SHOOTER RANGE DISTRIBUTION. Figure D-I-7 illustrates the 
indirect shooter range distribution element, H7AFPFILES.ARTY-RANGE. Each 
indirect shooter, B51 through 850 and R51 through R60, directs a percentage 
of its fire at a certain range. Those percentages, which vary by posture 
and day/night conditions, are shown in tables. Dummy shooters have an even 
distribution across all ranges. The correspondence between the conditions 
(posture, day/night) and the environments is hardwired in the labeled to 
Combat Module conversion program. There is no program to convert module 
format to labeled. 

D-I-9. REFIRE TIME. Figure D-I-8 illustrates the REFIRE element of 
H7AFPFILES. The values in this element represent the time between rounds 
expressed in minutes. The element shows for each of the Side 1 and Side 2 
shooters the weapon used against each target and the refire time for the 
weapon. Each AFP type shooter may fire one or more weapons but may fire 
only one weapon per target. In the example shown, the shooter is B15 or 
the IFV. The Bushmaster is used against personnel targets while the ATOM 
is used against light and heavy armored vehicles. The times between rounds 
for the Bushmaster and TOW are .05 minutes and 1 minute, respectively. The 
default value of 5.55 is used as the refire time for opposing types which 
the shooter does not engage. The refire times are contained in lines 395 
through 1114 of each H7BASEDATA element. 

D-I-IO. SIGNATURE SOUGHT. Figure D-I-9 illustrates H7AFPFILES.SIG-S0UGHT, 
the element which specifies the type of sensor to be used for each AFP type 
as well as the type of signature sought by the sensor and the number of 
resolvable cycles required for successful detection. The sensor numbers 
(SEN # column) correspond to the sensors listed in the sensor attenuation 
element illustrated in Figure D-I-13. The SIG column is the type signature 
sought; l=light contrast, 2=delta temperature, and 3=silicon. The RC 
column is the resolvable cycles required for detection. The sensors used 
vary by visibility conditions, clear day, clear night, degraded day, and 
degraded night. Only one sensor may be used at one time. However, sensors 
may be changed when conditions change. Night sights are used for night 
environments. This element is classified SECRET. However, the values in 
Figure D-I-9 have been changed to keep this documentation UNCLASSIFIED. 
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1 AFP # EQUIPMENT 

FDT-? STITP-UfEP 
U BCZ * y-16 
5 b03 * 7.626fr 
6 B04 * f^GSOGW 
7 EOS • W2C3 
8 BOfc * SAW 
9 BC7 ^113 

10 BOS 90»^MPR 
11 B09 106WRR 
12 BIO DU^MY 
13 811 DRAGON 
U BM ITV-2 
15 B13 VIPER 
16 B14 LAW 
17 B15 ITV-1 
IS Bit IFV 
19 B17 CFV 
20 Bl6 1/4T TO*. I 
21 B19 M48A5 
22 B20 (^1E1 
23 E21 M551 
24 522 •'60A3 
25 B23 Ml 
26 hi'* f^6CAl 
27 B25 '"6CA2 
2S B26 OIVAD 
29 827 VULC1 
30 B2£ 1/4T TOW 11 
31 E29 HMV W TOW I I 
32 E3C FAV TOW I 
33 B31 STINGER 
34 B32 CHAP1 
35 B33 REDEYE 
36 B3<, FAV TOWII 
37' B35 LAV25 TOWII 
38 B36 AH-1 S 
39 B37 AH-64 
40 B3a AH-1G 
41 B39 f^113 W M19 
^i BAG HMV W M19 
43 BA1 AID 
44 B4t * LT VEH D 
45 843 HVY ARf* D 
4^5. B44 * LT ARM D 
47 B45 UH-6CA 
48 B4G CEV 
49 B47 UH-1 H 
50 B4c 0H-5P 
51 B49 UC3V 
52 E50 Moei*" 
53 B51 M081 S 
54 B52 •'A.2" 
55 B53 M4.2S 
56 B54 M060 
57 B55 H-155T 
58 B56 H155S 
59 B57 H203S 
60 B58 MLRS 
61 359 H-1Q5T 
62 B6G H-203T 
63 R01 * RTPP DEEP 
64 R02 * AKS-74 
65 R03 ♦ 7.606W 
66 R04 RSNIPE 
67 R05 6 R E N 3 C 

# ITEMS/DIV   MULTIP*? 

557      
10? 
39 
C 

75 
n 

460 
C 
C 
0 

278 
0 
P 

135 
146 

0 
D 
0 
D 
0 
0 

. 0 
c 

291 
0 
n 

24 
0 
0 
0 
0 

24 
83 
0 
c 

42 
0 
0 
0 
p 

24           H 
44 
22 
18 
0 
« 

25 
52 
0 
C 

54 
0 

53 
0 
0 

54 
12 
0 
0 
0 

509 
160 
51 
6 3 
21 

Figure D-I-3. Labeled Inventory Element 
(page 1 of 2 pages) 
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68 ROc 
69 RQ7 
70 R06 
71 R09 
72 R 10 
73 R11 
74 R12 
75 R13 
76 R14 
77 R15 
73 R16 
79 R17 
SO R1S 
81 R1 9 
82 R20 

84 R22 
85 , R23 
86 R24 
87 R25 
8S R26 
89 R27 
90 R28 
91 R29 
92 R30 
93 R31 
94 R32 
95 R33 
96 RZ<* 
97 R35 
98 R36 
99 R37 

1G0 R3c 
1 C1 R 3 9 
1G2 R4u 
103 R6 1 
lOi R42 ♦ 
1C5 R43 
106 Rti. ♦ 
1C7 R45 
1u? R46 
109 RA7 
110 R4o 
111 fiA9 
112 R50 
113 R51 
1U R52 
115 R53 
116 R5*, 
117 R55 
118 R56 
119 R57 
1Z0 R5a 
121 R59 
122 R60 
123 
124 NOTES FOR INVENTORY FILE: 
H^ ^""^ """"E "    I'^EI'S/DIV IS READ WITH A F0R*1ATTED READ 
]i^ AND IS THEREFORE COLU'^N DEPENDENT.  MAKE SURE 
1^7 THE NUMBER ENDS IN COL 28. 
]il ^2)    MULTIP? COLUMN IS FOR ITEMS THAT SHOULD NOT EE 
129 MULTIPLIED SY THE FORCE RATIO 
i^o AN 'N' IN COLUMN 40 WILL CAUSE tt    ITEMS/DIV TO B <^ 
131 MOVED DIRECTLY TO THE BASEDATA FILE 
122 (3} AFP P    FOLLOWED BY • IN COL 5 INDICATES THE ITEM I <^ 
123 A SUPFRTRCOP.  THE » ITEMS/DIV HAS BEEN DIVIDED BY 10, 

Figure D-I-3. Labeled Inventory Element 
(page 2 of 2 pages) 
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BRDM-2 31 
BTR-60 137 
BMP-R 6 
DUMMY 0 
DUWMY C 
SPG-9 0 
RPG-16 140 
AT-5 9 
AT-7 2? 
RPG 7 160 
BMP2M U2 
DUMMY 0 
DUMMY 0 
DUMMY t 
DUMMY 0 
T55 n T62 
T64 42 
T72 90 
TSD 26 
2SU-23 16 
DUMMY n 
DU'-MY n 
DUMMY 6 
SA-14 39 
SA-6 7 
SA-7 64 
SA-e 8 
SA-9 8 
SA-11 0 
HOPLITE 2 
HIP-E 
HlND-0 if 
DU««MY 0 
DUMMY G 
MIG-21 24 
LT VEH 0 8 8 
HVY AR" 0 18 
LT ARM D 4 
DUI'MY 0 
ACRV-2 C?C 0 
DUMMY 0 
DU»«MY 0 
DU««MY 0 
DUMMY 0 
M082X 4 
•'12CT 57 
DUWMV 0 
DUMMY c 
DUMMY 0 
H122T/S ICC 
H1^2T/S 20 
L122T+ 18 
DU^'MY 0 
DUMMY c 
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ENVIRON n    BLUE DIVS 

2 

i, 
5 
6 
7 
8 
9 

10 
11 
12 
13 
U 
15 
16 

DAY 
DAY 
DAY 
MG 
MG 
NIG 
NIG 
DAY 
DAY 
DAY 
DAY 
NIG 
NIG 
MG 
NIG 

CLEAR 
CLEAR 
CLEAR 

HT CLEAR 
HT CLEAR 
HT CLEAR 
HT CLEAR 
DEGRADE 
DEGRADE 
DEGRADE 
DEGRADE 

HT DEGRADE 
HT DEGRADE 
HT DEGRADE 
HT DEGRADE 

# RED DIVS POSTURE 

"3^ ITRPU  
STATIC 
RADE 
PAPD 
PAPD 
STATIC 
RADE 
BAPO 

5 RAPD 
STATIC 
RADE 
BAPD 
RAPO 
STATIC 
RADE 
BAPO 

Figure D-I-4. Force Multiplication Factors 
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EXTERNAL    LOSSES    FILES 

AFP n EQUIPMENT LOSSES 

eCT— ETRP DTO""" 
B02 l«-16 CO 
E03 7.62GK 0.0 
BD4 f'GSOGM 0.0 
605 fr203 CO 
306 SAW 0.0 
B07 f'113 CO 
BOS DUf'MY CO 
609 DU^'MY CO 
510 Ml 13 • TOW 0.0 
B11 DRAGON 0.0 
B12 ITV CO 
B13 VIPEP CO 
31A LAW O.C 
B15 DUI^'MY 0.0 
B16 IFV CO 
El 7 CFV 0.0 
816 DU*'KY CO 
B19 DU^'WY CO 
E20 F'lEl 0.0 
B21 ^'551 CO 
E22 M60A3 CO 
E23 r'l 0.0 
B24 ^•60A1 0.0 
E25 '^60A2 0.0 
B26 DIVAD n.o 
B27 VULC1 CO 
B28 DUKMY CO 
329 DUMMY CO 
fc30 DUMMY 0.0 
B31 STINGER CO 
fc32 CHAP1 0.0 
B33 REDEYE CO 
33A DUMMY 0.0 
835 DU^'MY 0.0 
536 AH-1 S CO 
B37 AH-64 0.0 
B3S DUf'MY 0.0 
839 DU^MY CO 
B4C DUMMY 0.0 
BA1 AID CO 
342 DUMMY CO 
&43 DUMMY 0.0 
B44 DUMMY 0.0 
B45 UH-60A CO 
B46 CEV 0.0 
B47 UH-IH 0.0 
b4? OH-58 0.0 
B49 UC3V 0.0 
ESC M081M CO 
851 M081S CO 
B52 M4.2M CO 
B53 K4.2S CO 
B54 DUMMY CO 
B55 DUMMY CO 
B56 H155S 0.0 
E57 H203S CO 
B58 MLRS CO 
B59 DU'^MY 0.0 
86 0 DUMMY 0.0 

Figure D-I-5.    Labeled External Loss Element 
(page 1 of 2 pages) 
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R01 RTRP D.O 
R02 AKS-74 0.0 
R03 7.60GM 0.0 
R04 RSNIPE 0.0 
R05 GREN30 0.0 
R06 BROM-2 0.0 
R07 BTR-60 0.0 
RC8 EWP-R 0.0 
R09 DUMMY 0.0 
RIO DUMMY 0.0 
R11 SPG-9 CO 
R12 RP6-16 CO 
R13 AT-5 0.0 
R14 r-'  AT-7 0.0 
R15 RPG 7 0.0 
R16 BMP2M . CO 
R17 DUMMY CO 
R18 DUMMY 0.0 
R19 DUMMY 0.0 
R20 DUMMY CO 
R21 T55 0.0 
R22 T62 CO 
R23 T64 s-s R2A T72 CO 
R25 T80 CO 
R26 ZSU-23 CO 
R27 DUMMY . 0.0 
R28 DUMMY CO 
R29 DUMMY CO 
R30 SA-14 CO 
R31 SA-6 0.0 
R32 SA-7 0.0 
R33 SA-8 0.0 
R3A SA-9 0.0 
R35 SA-11 0.0 
R36 HOPLITE CO 
R37 HIP-E 0.0 
R38 HINO-D CO 
R39 DUMMY CO 
RAO DUMMY 0.0 
RA1 MI6-21 0.0 
RA2 DUMMY 0.0 
R43 DUMMY 0.0 
R44 DUMMY 0.0 
R45 DUMMY 0.0 
R46 ACRV-2 CSC CO 
R47 DUMMY CO 
R48 DUMMY 0.0 
R49 DUMMY 0.0 
R50 DUMMY 0.0 
R51 M082M 0.0 
R52 M120T 0.0 
R53 DUMMY CO 
R54 DUMMY o.c 
R55 DUMMY 0.0 
R56 H122T/S CO 
R57 H152T/S CO 
R53 L122T4 0.0 
R59 DUMMY 0.0 
R60 DUMMY o.c 

Figure D-I-5. Labeled External Loss Element 
(page 2 of 2 pages) 
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NEAR FAR RANGE BANDS FILE 

AFP n 

BC2 
B03 
BOi 
e05 
806 
B07 
608 
B09 
BIO 
B11 
B12 
B13 
B1 A 
B15 
B16 
817 
B1? 
819 
B20 
E21 
B22 
B23 
B24 
E25 
826 
B27 
B2S 
B29 
Df n 
E31 
E32 
83 3 
834 
E35 
B36 
637 
B38 
B39 
840 
641 
B42 
BA2 
BAA 
BA5 
BA6 
BA7 
BA8 
B49 
B50 
B51 
B52 
&53 
B54 
E55 
856 
E5 7 
B5S 
859 

Figure D-I-6.    Labeled NEAR-FAR Element 
(page 1 of 2 pages) 

RANGE BANDS 
EQUIPMENT NEAR  FAR 

5TFP  "E S- 
y-^6 1    2 
7 . 6 2 G M 1    3 
MG50GM 1    A 
W2C3 1    2 
SAW 1    2 
M113 1    A 
90»MRR 1    2 
DU^IMY 1    5 
DUMCY 1    5 
DRAGON 1    ' 
ITV-2 1    5 
VIPER 1    2 
LAW 1    2 
ITV-1 1    5 
IFV 1    5 
CFV 1    5 
1/4T TOwI 1    5 
M4SA5 1    5 
M1E1 1    5 
r«55l 1    5 
K6GA3 1    5 
f<1 1    5 
M60A1 1    5 
K60A2 1    5 
DIVAD 1    5 
VULC1 1    5 
1/4T TOwII 1    5 
DU^'MY 1    5 
DUMMY 1    5 
STINGER 1    5 
CHAP 1 1    5 
REDEYE 1    5 
DUI^MY 1    5 
DUMMY 1    5 
AH-1S 1    5 
AH-6A 1    5 
DUMMY 1    5 
DUMMY ■]    ^ 

DUMMY 1     5 
AID 1    5 
LT VEH DEEP 6    6 
HVY ARM DEEP 6    6 
LT ARM DEEP 6     6 
UH-60A 1    «; 
CEV 1    5 
UH-IH 1    5 
OH-58 1    5 
UC3V 1    5 
M0?1M 1    6 
M081S 1    5 
M4 . 2M 1    5 
M4.2S 1    5 
DUMMY 1    6 
DUMMY 1    6 
H155S 1    6 
H203S 1    6 
MLRS 1    6 
DUMMY 1    6 
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B60 DU^MY           1 6 
R01 RTRP            6 6 
R02 AKS-74          1 2 
R03 7.60GM          1 T 
R04 RSNIPE          1 3 
R05 6REN30         1 2 
R06 BRDM-2          1 A 
R07 STR-60          1 A 
R08 BMP-R A 
R09 DU!^MY            i «; 
RIO DUr^MY            1 5 
R11 SPG-9           1 3 
R12 RPG-lc          1 2 
R13 AT-5            1 5 
RU AT-7            1 3 
R15 RP6 7           1 1 
R16 BMP2M 1    5 
R17 DU«'MY 1    5 
R18 DUf^MY 1    5 
RIO OUf'MY ,                 K 

R20 DUMMY I    5 
R21 T55 1    5 
R22 T62 I    5 
R23 T64 1    5 
R2A T72 !    5 
R25 T8C 1    5 
R26 ZSU-23 1    5 
R27 DUMMY 1    5 
R28 DUWMY 1    ^ 
R29 DUMMY 1    5 
R30 SA-1A 1    5 
R31 SA-6 1    5 
R32 SA-7 1    5 
R33 SA-8 1     i. 
R34 SA-9 1    5 
R35 SA-11 I    5 
R36 HOPLITE 1    5 
R37 HIP-E 1    5 
R38 HIND-D 1     i. 
R39 DUMMY 1    5 
R40 DUMMY 1    5 
R41 MlG-21 1    5 
R42 LT VEH DEEP 5    * 
R43 HVY ARM DEEP b           6 
R44 LT ARM DEEP i>            6 
R45 DUMMY 1    5 
R46 ACRV-2 CSC 1    5 
R47 DUMMY 1    5 
R48 DUMMY 1    5 
R49 DUMMY 1    « 
R50 DUMMY 1    5 
R51 M082M 1    5 
R52 M120T 1    5 
R53 DUMMY 1    5 
R54 DUMMY 1    6 
R55 DUMMY 1    6 
R56 H122T/S 1    6 
R57 H152T/S 1    6 
R58 L122T+ 1    § R59 DUMMY 1    6 
R60 DUMMY 1    6 
END OF FILE 

Figure D-I-6. Labeled NEAR-FAR Element 
(page 2 of 2 pages) 
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ARTY RANGE DISTRIBUTION FILES 

AFP R APD DAY (ENVIRON 1 1^' 
2500 

RAPD NIGHT (ENVIRON 5.13) # TYPE 250 500 1000 1500 DEEP 250 50C 1000 1500 2500 DEEP 
651 H081S .70 .20 .10 .0 .0 .0 .70 .20 .10 .0 .0 .0 
E52 f"4.2M .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 
B53 M4.2S .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 
E54 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
B55 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 . 16 . 17 . 1 7 
B56 H155S .25 .25 .15 .20 .10 .05 .25 .25 .15 .20 . 10 .05 
B57 H203S .15 .15 .00 .00 .00 .70 .15 .15 .00 .00 .00 . 70 
E58 MLR5 .0 .0 .C .0 .10 .90 .0 .0 .0 .0 .10 .90 
B59 
B60 

DUMMY 
DUMMY iV? :V7 .16 

.16 
.16 
.16 :V7 •M :V7 :V7 .16 

.15 
.16 
.16 :]7' 

.17 

. 1 7 
R51 M062M .70 .20 .10 .0 .0 .0 .70 .20 .10 .0 .0 .0 
R52 M120T .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 
RSI DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 . 17 .17 
R5t DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 R55 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 . 17 .17 
R56 H122T/S .25 .25 .15 .20 .10 .05 .25 .25 .15 .20 . 10 .05 
R57 H152T/S .13 .13 .12 .16 .06 .40 .13 ,13 .12 .16 .06 .40 
R5 8 L122T+ .20 .25 .30 .10 .10 .05 .20 .25 .30 .10. :]? .05 R59 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 :i7 
R60 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
Af P STATIC DAY (ENVIRON 2,10) STATIC NIGHT ( :ENVIR0N 6. U) « TYPE 250 500 1000 1500 2500 DEEP 250 500 1000 1500 2500 DEEP 
851 M081S .70 .20 .10 .0 .0 .0 .70 .20 .10 .0 .0 .0 B52 M4.2M .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 
B53 M4.2S .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 854 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
B55 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
356 H155S .25 .25 .15 .20 .10 .05 .25 .25 .15 .20 .10 .05 
B57 H203S .15 .15 .00 .00 .00 .70 .15 .15 .00 .00 .00 .70 858 MLRS .0 .0 .0 .0 .10 .90 .0 ■ .0 .0 .0 .10 .90 E59 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
B60 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 . 17 ,17 
R51 M082M .70 .20 .10 .0 .0 .0 .70 .20 .10 .0 .0 ,0 R52 M120T .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 ,0 
R53 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
R54 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 . 17 .17 R55 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 
R56 H1 2 2 T / S .25 .25 .15 .20 .10 .05 .25 .25 .15 .20 . 10 .05 R57 H152T/S .13 .13 .12 .16 .06 .40 .13 .1? .12 .16 .06 .40 m L122T+ •?9 •25 .30 .10 .10 .05 :^? .25 .30 .10 :]? .05 R59 DUMMY .17 .17 .16 .16 .17 .17 .17 .16 .16 .17 
R60 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 

AFP RADE DAY (ENVIRON 3 .11) 
2500 

RADE NIGHT  (ENVIRON 7,15 ) # TYPE 250 500 1000 1500 DEEP 250 500 1000 1500 2500 DEEP 
B51 M031S .70 .20 .10 .0 .0 .0 .70 .20 .10 .0 .0 . 0 B52 M4 . 2M .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 
853 M4.2S .60 :f? .10 .10 .0 .0 .60 :?? .10 .10 .0 .0 854 DUMMY .17 .16 .16 .17 .17 .17 .16 !l6 .17 .17 
B55 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 . 16 . 17 .17 
B56 H155S .25 .25 .15 .20 .10 .05 .25 .25 .15 .20 . 10 .05 857 H2C3S •J5 .15 .CO .00 .00 .70 .15 .15 .00 .00 .00 .70 B5S MLR S .0 .0 .c. .0 .10 .90 .0 .0 .0 .0 . 10 . 90 859 DU^MY .17 .17 .16 .16 .17 .17 .17 .17 .16 . 1 6 . 1 7 . 1 7 B60 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 . 16 . 1 7 . 1 7 RSI M0S2M .70 .20 .10 .0 .0 .0 .70 .20 .10 .0 .0 .0 RS2 M120T .60 .20 .10 .10 .0 .0 .60 .20 .10 .10 .0 .0 RS3 DUMMY . 17 .17 .16 .16 ,17 .17 .17 ,17 .16 .16 . 17 !l7 
RS4 DUfiMY .17 .17 .16 .16 .17 .17 .17 ,17 . 16 . 16 . 1 7 . 1 7 RSS DUMMY .17 .17 .16 .16 .17 .17 .17 ,17 .16 .16 . 1 7 . 1 7 
RS6 H122T/S .25 .25 .15 .20 .10 .05 .25 ,25 ,15 . 20 . 1 0 . OS R57 H152T/S .13 .13 .12 .16 .06 .40 .13 ,1' , 12 . 1 6 . 06 . 40 RSS L1Z2T* .20 .25 .'0 .10 .10 .05 .20 ,25 .30 .10 . 1 0 .05 R59 DUMMY .17 .17 .16 .16 .17 ,17 .17 ,17 .16 .16 .17 .17 R60 DU"MY . 17 . 1 7 .16 .16 .17 ,17 . 17 ,17 .16 .16 .17 .17 
AFP BAPD DAY (ENVIRON 4 ,12) 

250U 
BAPD NIGHT (ENVIRON P . 16) 

tt TYPE 250 500 1000 15QC DEEP 250 ■=00 10CO 1":00 2500 DEEP 

B52 
MOglS .70 .20 .10 .0 .0 .0 .70 .20 . 10 . 0 . 0 , 0 M4.2M .60 .20 .1C .10 .0 .0 .60 ,20 .10 .10 .0 ,0 B53 M4. 2S .60 .20 .10 .10 .0 .0 .60 .2^" . 10 . 10 . 0 , c fa54 OU^.MY .17 .17 .16 .16 ,17 .17 .17 :i7 .16 .16 . 1 7 , 1 7 B55 D U f M Y .17 .17 .16 .16 .17 .17 .17 .17 . 16 , 1 6 . 1 7 , 1 7 BS6 H1;5S .25 .25 .15 .20 ,10 .05 ,?5 .2' .15 .20 . 10 , 05 B57 H2C3S .15 .15 .CO ,00 ,00 .70 ,15 , 1": .CO .00 .00 , 70 

ES8 MLRS .C .0 .(' . J ,10 .90 .C ,0 ,C . U . 1 u , 90 B59 DU'^MY . 17 .17 .16 .16 ,17 .17 ,17 ,17 .16 ,16 . 17 , 17 
B6C DUMMY .17 .17 .16 .16 .17 .17 .17 ,17 ,16 ,16 . 17 , 1 7 R51 iiOo2M .70 .20 .10 ,0 .0 .0 .70 ,20 .10 .0 .0 ,0 R52 Ml 20T .60 .20 .10 ,10 .0 .0 .60 ,2C .10 .10 .0 ,0 R53 DUMMY .17 .17 .16 .16 ,17 ,17 .17 ,17 .16 .16 .17 . 1 7 R54 DUMMY .17 .17 .16 .16 .17 .17 .17 ,17 .16 .16 . 17 . 1 7 R55 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 . 17 . 1 7 RS6 H122T/S .25 .25 .15 .20 .10 .05 ,25 .25 .15 .20 , 10 .05 RS7 H152T/S .13 .13 .12 ,16 .06 .40 ,13 . 13 .12 .16 .06 .40 
R5 " L 1 2 2 T 4 .20 .25 ,30 .10 .10 .05 .20 .25 .30 .10 . 10 .05 R59 DUMMY .17 .17 .16 ,16 .17 .17 .17 .17 .16 . 16 . 17 . 17 
R60 DUMMY .17 .17 .16 .16 .17 .17 .17 .17 .16 .16 .17 .17 

Figure D-I-7. Labeled Indirect Shooter Range 
Distribution Element 
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B16            IFV                         BUSH25      RTRP   DEEP 0.0^ 
BUSH25       AICS-7A C.05 
BUSH25  7.60GM D.05 
BUSH25  RSNIPE 0.05 
BUSH25  GREN30 0.05 
BUSH?5  BRDM-2 1.0C 
BUSHP5  BTR-6C 1.00 
BUSH25  BMP-R 1.00 

DUMMY 6.66 
DU^WY 6.6 6 

BUSH25  SP6-9 .05 
BUSH25  RPG-16 .05 
BUSH25  AT-5 1,00 
8USH25  AT-7 0.05 
BUSH25  RPG 7 0.05 
BUSH25  BMP2^" 1.00 

DUMMY 6.66 
DUMMY 6.66 
DUMMY 6.66 
DUMMY 6.66 

ATGM    T55 1.00 
ATGM    T62 1.00 
ATGM    T6A 1.00 
ATGM    T72 1.00 
ATGM     T80 1.00 
ATGM    ZSU-23 1.00 

DUMMY 6.66 
DUMMY 6.66 
DUMMY 6.66 

SUSH25  SA-14 0.05 
SA-6 6.66 

BUSH25  SA-7 0.05 
SA-8 6.66 
SA-9 6.66 
SA-11 6.66 
HOPLITE 6.66 
HIP-E 6.66 
HIND-0 6.66 
DUMMY 6.66 
DUMMY 6.66 
MI6-21 6.66 
DUMMY 6.66 
HVY VEH DEEP 6.66 
LT VEH DEEP 6.66 
DUMMY 6.66 

ATGM    ACRV-2 CSC 1.00 
DUMMY 6.66 
DUMMY 6.66 
DUMMY 6.66 
DUMMY 6.66 
M082M 6.66 
M120T 6.66 
DUMMY 6.66 
DUMMY 6.66 
DUMMY '  6.66 

ATGM    H122T/S 0.05 
ATGM    H152T/S 0.05 

L122T+ 6.66 
DUMMY 6.66 
DUMMY 6.66 

Figure D-I-8. Labeled Refire Element 
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TYPE SIGNATURE SOUGHT FILE 

SENff SENSOR NUMBER; SEE SENSOR ATTENUATION ELEMENT FOR SENSOR NAMES 

SIG - TYPE-SIGNATURE: 1 = LIGHT CONTRAST 
2 = DELTA TEMPERATURE 
3 = SILICON 

RC - RESOLVABLE CYCLES PEC FOR DETECTION 

CLEAf i CLEAR DEGRADE DEGRADE 
DAY NIGHT DAY NIGHT 

AFP TYPE ENV1- •4 ENV5- R ENV9- -12 ENV13 -16 
P SYSTEM SEN# SIG RC    SEN« SIG R( :    SEN# SIG RC   SENS SIG RC 

BDT- 'BT^P-PEEP —T" -y- "T" —T" "T- -T"  —T- -f- "T"  —T" "T" "T" 
B02 M-16 1 1 2 1 1   1 1 2 1   1 
303 M60 MG 1 1 4 1 1 1 4 1   1 
B04 D U f. M Y 1 1 4 1 1 1 4 1   1 
BOS ''2036L 1 1 1 1 I    1 1 1 1   1 
E06 SAW 1 1 ■ 7 1 1 1 3 1   1 
B07 M13 15 1 15 1 15 1 15 1   1 
BOS 90RR 1 1 3 1 1 1 T 1   1 
BC9 DU^^MY 0 c I     0 0 1     0 0 t   6 0   1 
31 0 SNIPERM1A 17 1 2 2 2 2 2 2   1 
B11 DRAGON 10 1 c. 2 I    10 1 1     5 2   1 
512 D U C: M Y 18 1 6 2 1    18 1 1     6 7            1 
ei3 VIPER 1 1 1 1 I     1 1 I     1 1    1 
B14 LA* 1 1 I      1 1 1     1 1 1     1 1    1 
B15 T0»,ITV 18 1 T 2 1    18 1 1       T 2   1 
= 16 DUMMY 0 1 c 2 !     0 1 0 2   1 
E17 DUMMY 0 1 !     0 2 !    20 1 t     0 2   1 
B1? T0«,1/4T0N 1 1 I     0 2 1     1 1 1      6 2   1 
819 DUMMY 19 1 1      4 1 I    19 1 I      4 1   1 
B2C DUMMY 15 1 4 2 I    15 1 1      4 2   1 
821 M551 26 1 I     8 2 1    26 1 I     8 2   1 
322 M60A3 2 1 1      9 2 I •   2 1 I     9 2   1 
B23 DUMMY £ 1 1     8 2 1     8 1 '       s 2   1 
£24 X6CA1 4 1 4 1 I      4 1 1      4 1   1 
B25 DUMMY 0 1 1    c 1 1     0 1 1      0 1   1 
B2e 40MMDUSTER 2 1 I    1 2 1     2 1 1      1 2   1 
B27 VULCAN,T 8 1 1     8 1 I     8 1 I     8 1   1 
b2° TO* ,GROUND 10 1 6 2 I    10 1 t     6 7     1 
62 9 DUMMY C 0 1     C 0 I     0 0 I     0 0   1 
E3C DUMMY 0 0 I     n 0 1     0 0 I     0 0   1 
fc31 STINGER 1 1 I     1 1 I     1 1 I    1 1  1 
B32 CHAPPARRAL 2 1 1     2 2 1     2 2 1     2 2   1 
533 REDEYE 1 1 I     1 1 I     1 1 I     1 1   1 
B34 UHIC/M C 0 0 0 I     0 0 1     0 0   1 
B35 DUMMY 0 0 1     0 0 1     0 P 1     0 0   1 
B36 AH-1S 1 1 I     1 1 I    1 1 1     1 1   1 
E37 DUMMY 1 1 I       9 2 I    1 1 I      9 2   1 
B3£ AH-1G 0 0 1       C 0 I     0 0 t      0 0   1 
fc39 DU^'MY 0 0 t     0 0 1     0 0 1     0 0   1 
B4C DUMMY 0 0 I     0 0 I     0 n 1     0 n  1 
64 1 A10 10 1 I    14 1 1     14 1 I     14 1   1 
B42 LT VEH D c 0 I     0 0 1     0 0 T     0 C   1 
B43 HVY ARM D 0 0 I     0 0 )     0 0 I     0 0   1 
BA4 LT ARM D 0 0 I     0 0 I     0 0 1     0 0   1 
645 UH-60A/CH47 11 1 I      4 1      4 1 t     4 1  1 
B46 DUMMY 0 1 1     0 t     0 1 »     0 1   1 
BA7 UHlH 6 1 !     4 I     4 1 1      4 1  1 
B4£ 0H55A/C,0H6 7 1 1      4 1     4 1 ]               4 1  1 
BA9 DUMMY 0 1 1     0 J     0 1 1     0 1  1 
B50 DUMMY 0 0 t     0 1     0 0 1     0 0   1 
B51 fciMM MTR G 10 1 1    1 1    1 1 1     1 1  1 
B52 DUMMY 10 1 1   1 1    1 1 1     1 1  1 
B53 4.2IN MTR G 10 1 I    1 1    1 1 !      1 1  1 
654 DUMMY 0 0 !     0 0 1     0 0 1     0 0   1 
655 105MM T 0 0 1     0 D 1     0 D 1     0 0   1 

Fi gure D-I-9. Labeled Signat :ure Sougl it Elem ent 
(page 1 of 2 pages) 
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B56 155 I'M (Ml 98) 10 1 1    1 1 1   1 !      1 1 
657 SIN SP 10 1 1 1 I   1 1      1 1 
B58 DUMMY 0 1 (   1 1 I   1 1      1 1 
E5 9 155MM(M1U) 0 0   1 0 C 0 1     0 0 
E60 eiN T 0 0 0 c 0 1     0 0 
R01 RTRP DEEP 1 1 1 1 1 1     1 1 
R02 A<S-7i; 1 1 1 1 1 1 1 
R03 7.6CGM 1 1 1 1 I   1 1 1 
RCA RSNIPE 1 1 3 1 1 1 1 
R05 6 R E N 3 C 1 1 f   1 1 1 1     1 1 
R06 BRDM-2 26 1 c 2 17 !     5 2 
RG7 &TR-60 26 1 s 2 17 1     5 2 
RO? cMP-R 25 1 5 1 I    20 1     5 1 
R09 DUMMY 0 0 I     0 0 I     0 1     0 0 
P10 DUMMY 0 0 I     0 0 I     0 I     0 0 
R11 SPG-9 20 1 I    25 1 1    25 I    25 1 
R12 RP5-16 1 1 I     1 1 !     1 I     1 1 
R13 AT-5 26 1 I    17 1 1    17 !    17 1 
Rli AT-7 1 1 I     1 1 t     1 I     1 1 
R15 RPG 7 1 1 I     A 1 1     1 !     1 1 
R1 6 BMP2M 25 1 1    11 

6 '■ 
!     11 2 \            11 2 

R17 DUMMY c G 1     0 0   ' t     0 0 
R1 8. DUMMY 0 0 I     C 0 \              0 D !     0 0 
R19 DU»^MY 0 0 c 0 I     0 0 I     0 0 
R2C DUMMY G c I     0 0 I     0 0 1     0 0 
R21 T55 2A 1 1   1A 2 t     14 2 1    14 2 
R22 T62 24 1 1   u 2 1     14 2 1     14 2 
R23 T64 2A 1 1   14 2 t     14 2 14 2 
R24 T72 2A 1 !    14 2 1     14 2 1     14 2 
R25 TSC 2A 1 1    14 2 I     14 2 1     14 2 
R26 ZSU-23 22 1 1    11 2 1     11 1 I     11 2 
R27 DUMMY 0 0 I     0 0 1      0 0 1     0 0 
R2S DUMMY C n 1    c 0 I     0 0 1     0 0 
R29 DUMMY c 6 1    c 0 I     0 D !     0 0 
f:?C SA-U 1 1 t    1 1 I    1 1 I     1 1 
R31 SA-e 2£ ■ 1 1    23 1 !    23 1 I    23 1 
R32 SA-7 1 1 t     1 1 1     1 1 1     1 1 
R33 SA-s 10 1 I    15 1 I    10 1 1     15 1 
R3A SA-9 28 1 1    11 2 1    11 2 I     11 2 
R35 SA-11 28 1 1    23 1 1    23 1 23 1 
R3e HOPLITE 26 1 1    17 1 I    17 1 1    17 1 
R37 HIP-E 26 1 1    17 1 1    17 1 I     17 1 
R3? H I N D - D 26 1 I    15 1 I    11 2 1     11 2 
R39 DUMMY 0 0 I     D 0 I     0 0 1     n 0 
R4C DUMMY c 0 1     0 0 I     0 0 \             0 0 
ki,1 MIG-21 50 1 1    17 1 I    17 1 17 1 
R42 LT VEH D 0 c I     0 0 I     0 0 1     0 0 
R43 HVY ARM D 0 0 t     0 0 !     0 0 !      0 0 
R4A LT ARM D c 0 1     0 0 1     0 0 1     0 0 
R45 DUMMY c c 1     0 0 1     0 0 !      0 0 
RA6 ACRV-2 C&C 26 1 1    17 1 1     17 1 1     17 1 
R47 DU^MY 0 c 1     0 0 1     0 0 I     0 0 
R6? DUMMY 0 0 1     0 0 1     0 r 1     0 0 
RA9 DUMMY 0 0 I     0 0 I     0 0 1     0 0 
R5D DUMMY 0 0 1    c 0 1     0 0 . ■ 1     0 0 
R51 M0S2M 50 1 I    1 1 1   1 1 I     1 1 
R52 M12CT 5C 1 I    1 1 t   1 1 1     1 1 
R53 DUMMY 0 0 I    c u !     0 0 t     0 0 
R5A DUMMY C c 1     0 c 1     0 n t     0 0 
R55 DUMMY G c I     0 c 1     0 6 1     0 0 
R56 H122T/S 50 1 I    21 1 I    21 1 I    21 1 
R57 H152T/S 50 1 I    21 1 I    21 1 I    21 1 
R5S Ll22T-» 50 1 1    21 1 I    21 1 I    21 1 
R59 D U fi M Y 0 0 I     C 0 I     0 D I     0 0 
R60 DU^MY 0 0 1     C 0 I     0 0 !     0 0 

Figure D-I-9. Labeled Signature Sought Element 
(page 2 of 2 pages) 
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D-I-U. SENSING SIZE. Figure D-I-lO illustrates the element 
H7AFPFILES.SENS-SIZE, which shows the size of each Side 1 and Side 2 type 
in both open and defilade conditions. The conditions are taken from 
another element, H7AFPFILES.DEF-0PEN-P0S, which lists the open or defilade 
situation for Side 1 and Side 2 for each of the 15 environments. 
H7AFPFILES.DEF-0PEN-P0S is shown in Figure D-I-11. 

D-I-12. SIGNATURE EMITTED. Figure D-I-12 illustrates the element 
H7AFPFILES.SIG-EMIT with the signature emitted by each of the Side 1 and 
Side 2 types. This labeled element is classified CONFIDENTIAL. The values 
in Figure D-I-12 have been changed to keep this documentation UNCLASSIFIED. 
This element also uses conditions from H7AFPFILE.DEF-0PEN-P0S. Signatures 
emitted depend on open/defilade and day/night conditions. There are eight 
signature emitted values for each weapon system type: 

light contrast during day in open 
light contrast during day in defilade 
light contrast during'night in open 
light contrast during night in defilade 
heat level during day in open 
heat level during day in defilade 
heat level during night in open 
heat level during night in defilade 

D-I-13. SENSOR ATTENUATION. Figure D-I-13 illustrates H7AFPFILES.SENS0R- 
ATTEN. This element shows the atmospheric degradation coefficients for 
three different types of sensors—1=VISIBLE, 2=INFRARED, and 3=SILIC0N TV. 
Clear environments (environments 1 through 8) use the clear coefficient. 
The analyst can choose the degree of degradation (haze, mist, or fog) for 
the degraded environments 9 through 15. However, that degraded condition 
will then be used for all degraded environments, i.e., you cannot have haze 
during the day and fog during the night. 

A maximum of 50 different sensors are allowed in AFP. Their assignment 
numbers are restricted in the following way: 

Sensor numbers Sensor type 

1, 2, 10 12, 15, 16, 19-50  must be  optical visible band (types 1 and 2) 
3) 4, 5 must be  image intensifiers (type 1) 
6, 7, 8, 9, 11, 14, 17, 18  must be  thermo devices (type 3) 
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SENSING SIZE AS A TARGET 

SENSING SENSING 
TYPE SIZE SIZE 

AFP » SYSTEM DEF OPEN 

BDT" STFP — "TTT T77J 
B02 ^-16 .11 1.73 
BC3 7.62GM .11 1.73 
EOi KG5CGf*l .11 1.73 
B05 W203 .11 1.73 
B06 SAW .11 1.73 
307 ,^'113 .67 2.50 
BOS 90MMRR .11 1.73 
ED9 DUf^MY .00 .00 
510 OU^•MY .00 .00 
B11 DRAGON .11 .87 
B12 ITV-2 1.01 3.05 
ei3 VIPER .11 1.30 
BU LAW .11 1.30 
B15 ITV-1 1.01 3.05 
316 IFV .89 2.57 
E17 CFV .89 2.57 
BIF 1/4T TOWI 1.01 3.05 
B1? M4eA5 1.25 2.92 
E20 MEI 1 .06 2.38 
B21 ^5 51 1.41 2.52 
522 M60A3 1.25 2.92 
B23 Ml 1.06 2.36 
524 M6CA1 1.25 2.92 
525 r'6CA2 1.25 2.92 
826 DI VAD 2.70 4.50 
62 7 VULC1 .91 2.74 
B28 1/4T TOWII 1.01 3.05 
E29 DUfMY .00 .00 £70 DUMMY .00 .00 
B31 STINGER .11 1.73 
E3 2 CHAP 1 2.01 3.80 
533 REDEYE .11 1.73 
334 DUMMY .00 .00 
535 DUMMY .00 .00 
336 AH-1S 4.12 4.12 
qT7 Ah-64 4.22 4.22 
B3£ DUMMY .00 .00 
B3<3 DU^MY .00 .00 
340 DUMMY .00 .00 
841 A10 4.41 4.41 
342 LT VEh D .00 .00 
343 HVY ARM D .00 .00 
344 LT ARM D .00 .00 
345 UH-60A 3.76 3.76 
546 CEV .01 2.92 
B47 UH-IH 4.50 4.50 
348 OH-58 2.90 2.90 
B49 UC3V .01 2.96 
B50 M081M .01 1.73 
851 M081S .01 2.5 
352 M4 .2M .01 1 .73 
553 M4.2S .01 2.5 
854 DUMMY .00 .00 
B55 DUMMY .00 .00 
B56 H155S .01 3.29 
657 H2C3S .01 3.47 
E5S MLRS .01 5.00 

Figure D-I-10. Labeled Sensing Size Element 
(page 1 of 2 pages) 
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B59 DU^'MY ,00 .00 
B60 OU'^MY .CO .00 
R01 RTRP .11 1.73 
R02 AKS-74 .11 1.73 
R03 7.6CGM .11 1.73 
ROA RSNIPE .11 1.73 
RC5 6REN30 .11 1.73 
R06 BROM-2 .95 2.01 
R07 eTR-60 .95 2.31 
R08 BMP-R .53 2.10 
K09 DUMMY .ro .00 
Rio DU^MY .00 .00 
R11 SP6-9 .55 1.73 
R12 RPG-lo .11 1.73 
R13 AT-5 .91 2.01 
R14 AT-7 .11 1.73 
R15 RPG 7 .11 1.73 
R16 5MP2M .53 2.10 
R17 DU^'MY .00 .00 
P15 OUI^MY .GO .00 
P19 DU«MY .00 .00 
R20 DUff^Y .00 .CO 
R21 T55 .8A 2.35 
K22 T62 .84 2.40 
P23 T64 .P4 2.27 
R24 T72 .84 2.27 
R25 T80 .84 2.27 
R26 ZSU-23 1.61 3.75 
R27 DUfMY .00 .00 
R2S DUMMY .00 .00 
R29 DUMMY .00 .00 
R3 SA-14 0.11 1.73 
R31 SA-6 1.19 3.45 
R32 SA-7 .11 1.73 
R33 SA-S 2.05 4.71 
R34 SA-9 1.10 2.60 
R35 SA-11 1.61 3.75 
R36 HOPLITE 3.45 3.45 
R37 HIP-E 5.00 5.00 
R3S HIND-0 4.50 4.50 
R39 DUMMY .00 .00 
R40 DU-^MY .00 .00 
R41 MIG-25 4.50 4.5C 
fi42 LT VEH D .00 .00 
R43 HVY ARM D     .00 .00 
R44 LTARMD .00 .00 
R45 DUMMY .00 .00 
R46 ACRV-iCSC   .01 2.01 
R47 DUMMY .00 .00 
fi45 DUMMY .00 .00 
R40 DUMMY .00 .00 
R50 DUMMY .00 .00 
R51 M0E2M .01 1.73 
R52 M120T .01 1.73 
R53 DUMMY .00 .00 
K54 DU-^MY .00 .00 
R55 DUMMY .00 .00 
R56 H122T/S .01 2.37 
R57 H152T/S .01 2.88 
R5? L122T+ .01 4.37 
R59 DU»^MY .00 .00 
R60 DUMMY .00 .00 

Figure D-I-10. Labeled Sensing Size Element 
(page 2 of 2 pages) 
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ENVIRONMENTS BLUE  PED 

2 
3 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 
U 
15 
16 

DAY 
DAY 
DAY 
NIGHT 
NIGHT 
NIGHT 
NIGHT 
DAY 
DAY 
DAY 
DAY 
NIGHT 
NIGHT 
NIGHT 
NIGHT 

CLEAR 
CLEAR 
CLEAR 
CLEAR 
CLEAR 
CLEAR 
CLEAR 
DEGRADE 
DEGRADE 
DEGRADE 
DEGRADE 
DEGRADE 
DEGRADE 
DEGRADE 
DEGRADE 

DEF 
OPEN 
OPEN 
DEF 
DEF 
OPEN 
OPEN 
DEF 
DEF 
OPEN 
OPEN 
DEF 
DEF 
OPEN 
OPEN 

OPEN 
OPEN 
OEF 
OPEN 
OPEN 
OPEN 
DEF 
OPEN 
OPEN 
OPEN 
DEF 
OPEN 
OPEN 
OPEN 
DEF 

POSTURE 

ffffPp —- 
STATIC 
RADE 
BAPD 
RAPD 
STATIC 
RADE 
BAPD 
RAPD 
STATIC 
RADE 
BAPD 
RAPD 
STATIC 
RADE 
BAPD 

Figure D-I-11. Open And Defilade Conditions 
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SIGNATURE EMITTED FILE 

LIGHT CONTRAST HEAT LEVEL AFP TYPE DAY DAY NIGHT NIGHT DAY DAY NIG-HT NIGHT n SYSTEM OPEN DEF OPEN DEF OPEN DEF OPEN DEF 
BC1 BTRP DEEP .10 .10 .10 .10 5.00 5.00 5 .00 5 .00 
b02 !^-16 .10 .10 .10 .10 5.00 5.CO 5 .CO 5.00 
eG5 M6 0 M6 .10 .10 .10 .10 5.00 5 .00 5 .00 5 .00 
B06 DUMMY .10 .10 .10 .10 5 .00 5 .00 5 .00 5 .00 
605 M2036L .10 .10 .10 .10 5.00 5 .00 5 .00 5 .00 
B06 SAM .10 .10 .10 .10 5.00 5.00 5 .00 5.00 E07 ►"I 12 .10 .20 .30 .40 1.50 0.5 0 1 .50 0.50 
30? 90RR .10 •iQ .30 .40 1 .50 0.50 1 .50 0.50 
BCC DUMMY .00 .00 .00 .CO 0.00 0.00 0 .00 0.00 
E10 SNIPERM14 .10 .20 .00 .CO 1 .10 0.00 2.20 0.10 
51 1 DRAGON .10 .10 .10 .10 6.00 6.00 6 .00 6.00 
El ? DUMMY .10 .10 .10 .10 0.20 0.20 3.20 0.20 
Bl 3 VIPER .10 .10 .10 .10 6.00 6.00 6.00 6.CO 
B14 LAW .10 .10 .10 .10 6.00 6.00 6.00 6.00 
31 5 TO*,ITV .40 .20 .50 .25 0.20 0.20 0.20 0. 20 
&1 6 DUMMY .10 .10 .10 .10 1 .75 0.50 2 .25 0.75 
Bl 7 DUMMY .10 .10 .10 .10 0.20 0.20 0.20 0. 2D 
51; TOw,1/4T0N .10 .10 .10 .10 0.50 0.50 2.50 2.50 
E19 DUMMY .10 .10 .10 .10 0.20 0.20 0.20 0.20 
520 DUi*MY .10 .10 .10 .10 0.20 0.20 0.20 0.20 
E21 M551 .10 .10 .10 .10 0.50 0.75 0.5 0 0.75 
E22 M60A3 .10 .10 .10 .10 0.20 0.20 0.20 0.20 
E23 DUMMY .10 .10 .10 .10 0.20 0.20 0.20 0.20 
52^ M6CA1 .10 .10 .10 .10 0.20 0.20 0.20 0 .20 
B25 DUMMY .10 .10 .10 .10 0.20 C.20 0.20 0. 20 
B26 40MMDUSTER .10 .10 .10 .10 0.20 0.20 0.20 0.20 B27 VULCAN,T .10 .10 .10 .10 0.20 0.20 0.20 0. 20 
&?8 TOK ,GROUND .20 .20 .50 .25 0.00 0.00 7.60 3 .60 B29 DUMMY .20 .20 .50 .25 0.00 0.00 7.60 3.80 
E3C DUMMY .20 .20 .25 .25 0.00 0.00 3.50 3 .80 
= 31 STINGER .10 .10 .10 .10 6.00 6 . DO 6 .00 6 . 00 
e32 CHAPPARRAL .10 .10 .10 .10 3.75 0.50 4.00 0.75 
b33 REDEYE .10 .10 .10 .10 6.00 6.CO 6.00 6.00 B34 UHIC/M .10 .10 .10 .10 0.00 0.00 0.00 0.00 
c35 DUMMY .10 .10 .10 .10 0.00 0.00 0.00 0.00 
536 AH-1 S 1.00 1.00 1.00 1.00 3.75 3.75 4.00 4.00 £37 DU'^MY 1.00 1.00 1 .00 1.00 3.75 3.75 4.00 4.00 B35 AH-1G .40 .40 .40 .40 0.00 0.00 0.00 0 .00 
539 DU^MY .40 .40 .40 .^0 0.00 0.00 0.00 0.00 £40 DUMMY .40 .40 .40 .40 0.00 0.00 0.00 0 .00 &41 A10 1.00 1.00 1.00 1.00 3.75 3.75 4.00 4 . 00 B42 LT VEH D .40 .40 .40 .40 0.00 0.00 0.00 0.00 
£43 HVY ARM D .40 .40 .40 .40 0.00 0.00 0.00 0.00 
E44aLT ARM 0 .40 .40 .40 .40 0.00 0.00 0.00 0.00 c4t: UH-6UA/CH47 1 .CO 1.00 1.00 1.G0 3.75 3.75 4.00 4 .00 
E46 DUMMY .10 .10 .10 .10 0.20 0.20 0.20 0.20 E47 UHl H 1.00 1.00 1 .00 1.00 3.75 3.75 4 .00 4 .00 
B48 OH56A/C ,0H6 .20 .20 .20 .20 1 .75 0.00 2.25 0.00 B45 DUMMY .40 .20 .20 .25 0.20 0.20 0.20 0 . 20 ESC DUMMY .99 .20 .20 .20 0.00 0.50 0. 50 0. 50 B51 SIMM MTR GRD .99 .10 .10 .10 0.00 0.00 0.00 0 .00 E52 DUMMY .99 .10 .10 .10 0.00 O.CO 0.00 0 .CO B53 4.2IN MTR GR .99 .10 .10 .10 0.00 0.00 0.00 0.00 E54 DUMMY .99 .10 .10 .10 0.00 0.00 0.00 0.00 555 105MM T .99 .10 .10 .10 0.00 0.00 0 .00 0.00 E56 155MM T(M198 .99 .40 .50 .50 15.00 15.CO 15 .00 15.00 557 SIN SP .99 .40 .50 .50 15.00 15 .00 15 .00 15 .00 c5S DUMMY .99 .40 .50 .50 15.00 15 .00 15 .00 15.00 
959 155MM T(M114 .99 .40 .40 .40 0.00 0.00 0.00 0.00 56C aIN T .99 .40 .40 .40 0.00 0.00 0.00 0.00 R01 RTRP DEEP .10 .10 .10 .10 6.00 S .00 8 .00 8.00 R02 AKS-74 .10 .10 .10 .10 3.00 3.00 3 .00 3.00 R03 7.6CGM .10 .10 .10 .10 3.00 3.00 3.00 3 .00 R04 R S N I P E .10 .10 .10 .10 3.00 3 .CO 3 .00 3 .00 R05 6RtN3C .10 .10 .10 .10 3.00 3.00 3.00 3.00 

Figure D-I-12. Labeled Signature Emitted Element 
(page 1 of 2 pages) 
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ROt B R D M - 2 .40 .20 .50 .50 C.2C 0.20 0.20 0.20 
R07 5TR-6C .40 .20 .50 .50 0.20 0.20 0.20 C20 
ROP c"^P-R .AO .20 .50 .50 0.20 0.20 0.20 0.20 
RC9 DUMMY .AC .20 .50 .50 0.00 0.50 COO 0.00 
RIO D U ^. M Y .40 .20 .50 .50 O.OC 0.50 0.00 coo 
R11 SPG-9 .to .10 .10 .10 6.CO 6.00 6.00 6. CO 
R12 RP6-16 .10 .10 .10 .10 6.00 6.00 6.00 6.00 
R13 AT-5 .40 .20 .50 .5C 0.20 C2C 0.20 0.20 
Rli AT-7 .10 .10 .10 .10 6.00 6.00 6.00 6.00 
R15 RPG   7 .10 .10 .10 .10 6.00 6.00 6.00 6.00 
Kie e "^ F 2 "^ .40 .20 .50 .50 0.20 C2C 0.20 C2C 
R17 OU^;MY .40 .20 .50 .5C 0.00 0.50 0.00 COO 
R1 S DU^-^IY .40 .2n .50 .50 0.00 0.50 COO 0.00 
R1^ DU'IMY .40 .20 .50 .50 0.00 0.50 0.00 COO 
R2C D U K M Y .40 .20 .50 .50 0.00 0.5C 0.00 COO 
F2.1 T55 .AO .20 .50 .50 0.5C 0.50 0.75 0.75 
R22 T6 2 . 40 .20 .5C .50 0.50 0.50 0.75 C75 
fi23 T6A .AO .20 .50 .5C 0.20 0.20 0.20 0.20 
R2i T72 .AO .20 .50 .5C 1 .75 1 .75 2.25 0.75 
R25 T8U .40 .20 .50 .5C 1 .75 1 .75 2.25 0.75 
R26 ZSU-23 .40 .20 .5C .5C 6.or 0.50 6.50 0.75 
R27 DUI^MY .40 .AC .AO .AC 0.00 0.00 COO D.OO 
fi25 DUMMY .40 .AO .AC .40 0.00 2.00 2.00 2.00 
R2<5 DU»1MY .40 .AO .AC .AC 0.00 0.00 CGO COO 
R3C SA-1 A .10 .10 .10 .10 6.DC 1 .00 6.50 1 .00 
R31 SA-6 .AO .20 .50 .50 0.50 1 .DC 0.75 1 .00 
R32 SA-7 .10 .10 .10 .10 6.00 1.00 6.50 1 .00 
R33 SA-5 .AC .20 .50 .AC 1 .75 1 .00 2.25 1 .00 
R34 SA-9 .AC .20 .50 .50 1 .75 1 .00 1 .75 1 .00 
R35 SA-11 .AC .20 .50 .5C 0.50 1 .00 0.75 1 .00 
f.36 HOPLITE .95 .95 .95 .95 3.75 3.75 A.00 A.00 
R37 HIP-E .95 .95 .95 .95 3.75 3.75 A. 0 0 A.00 
R35 HIND-D .95 .95 .95 .95 3.75 3.75 A.00 A.00 
R3C DUMMY .95 .95 .95 .95 COO ceo 0.00 COO 
RAO DUMMY .95 .95 .95 .95 coo coo 0.00 0.00 
RA1 MI G - 2 1 .95 .95 .95 .95 3.75 3.75 A.00 A.00 
R42 LT    VEh    D .95 .95 .95 .95 COO COO 0.00 0.00 
RA3 HVY    ARM    D .95 .95 .95 .95 0.00 coo coo 0.00 
R44 L T    ARM    D .95 .95 .95 .95 coo coo 0.00 0.00 
RA5 DU-'MY .95 .95 .95 .95 coo 0.00 0.00 0.00 
RAf ACKV-2    CE.C .40 .20 .50 .50 C20 0.20 0.20 0.20 
R47 D U V M Y .99 .AC .50 .50 coo coo 0.00 coo 
RA? D U V M Y .99 .AO .50 .50 O.On 0.00 0.00 0.00 
RA? DUMMY .99 .AO .50 .50 0.00 0.00 coo coo 
R50 DUMMY .99 .AO .50 .50 COO 0.00 0.00 0.00 
R51 M0S2M .99 .10 .10 .10 0.00 0.00 0.00 0.00 
R52 M120T .99 .10 .10 .10 coo 0.00 coo coo 
P53 DUMMY .99 .10 .1C .10 0.00 D.OO coo 0.00 
R5A DUMMY .99 .10 .10 .10 0.00 0.00 0.00 coo 
R55 DUMMY .99 .10 .10 .10 coo 0.00 coo 0.00 
R56 H122T/S .99 .AO .AC .AC 15.00 15.00 15.00 15.00 
R57 H152T/S .99 .AD .AC .AC 15.00 15.00 15.00 15.00 
R58 L122T+ .99 • AO .AC .AC 15.00 15.00 15.00 15.00 
R59 DUMMY .99 .AC .AC .AO COO 0.00 coo coo 
R60 DU»'MY .99 .AC .AC .AC coo 0.00 coo coo 

Figure D-I-12. Labeled Signature Emitted Element 
(page 2 of 2 pages) 
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SENSOR ATTENUATION FILE 

ATMOSPHERIC EXTINCTION COEFFICIENTS 

(COLUMNS ARE SENSOR TYPES, 
ROWS ARE ATMOSPHERIC CONDITIONS) 

CCFHR-- 
HA?E 
MIST 
FOG 

SENSOR 
« 

2 
J 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

VISIBLE(1)   IR(2)  S1LIC0N(3) 

.56 
1 .96 
7.82 

■-T29- 
.29 
.65 

5.39 

SENSOR 
NAME 

BINCCUL 
STARLIG 
CREW WP 
BMP NIG 
TOW NIG 
DRAGON 
TANK TH 
fL1R(US 
SI TV 
FLIR(SO 
VIDICON 
RADAR 
TANK TH 
LLLTV 
BINOCUL 
THERMAL 
THERMAL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
BINOCUL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
SINCC(9 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 
OPTICAL 

-fTF  
ARS(7X) 
HT 
N SIGHT 
HTSIGHT 
HTSIGHT 
NIGHTSIGHT 
ERMAL SIGHT 
) 

VIET) 

ERMAL(SOV) 

ARS(3X 
(NOT U 
(NOT U 
ARS(N/ 
ARS(4X 
ARS(13 
ARS(6X 
ARS (1 . 
ARS(3. 
ARS(6. 
ARS(8. 
ARS(2. 
ARS (10 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
.OX)SN 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT 
(NOT 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 
(NOT U 

) 
SED) 
SED) 
USED) 
) 
X) 
) 
9) 
5) 
6) 
0) 
0) 
.0) 
SED) 
SED) 
SED) 
SED) 
SED) 
IPER 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED) 
SED ) 

■-725- 
.44 

1 .50 
5 .93 

SENSOR 
TYPE 

PTJrSCE- 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
IR 
IR 
IR 
IR 
SILICON 
IR 
SILICON 
VISIBLE 
IR 
VISIBLE 
VISIBLE 
IR 
IR 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIdLE 
VISIBLE 
VISIBLE 
VISIBLE 
VISIdLE 
VISIBLE 
VISISLt 

Figure D-I-13. Labeled Sensor Attenuation Element 
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D-I-14. SENSOR MAGNIFICATION. Figure D-I-14 illustrates 
H7AFPFILES.SENSOR-MAG, with sensor magnification factors. Each sensor has 
a wide magnification factor. Narrow magnification factors are not used by 
the Combat Module. The sensor type is the same as the types used in the 
sensor attenuation element, Invisible, 2=IR, and 3=silicon. 

SENSOR MAGNIFICATION FILE 

SENSOR # 
SENSOR 
NAME 

SENSOR 
TYPE 

3 

5 
6 
7 
8 
9 

10 
11 
M 
13 
U 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

'UNATC 
BINOC 
STARL 
CREW 
BMP N 
TOW N 
DRAGO 
TANK 
FLIR( 
SI TV 
FLIR( 
VIDIC 
RADAR 
TANK 
LLLTV 
BINOC 
THERM 
THERM 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
BINOC 
M60 N 
NSD-3 
PON 
OPTIC 
IR TO 
AAH D 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 
OPTIC 

ULARS{7X ) 
IGHT (PVS-4) 
WPN SIGHT TVS5 
IGHTSIGHT 
I6HTS1GHT 
N NIGHTSIGHT 
THERMAL SIGHT 
US) 

SOVIET) 
ON 

THERMAL(SOV) 

ULARS 
AL<M1 
AL (CH 
ULARS 
ULARS 
ULARS 
ULARS 
ULARS 
ULARS 
ULARS 
(8X) 

ULARS 
ULARS 
(2.6X 
(4X)D 
IGHT 

(3X) 
NT 

AP NT 
(NOT U 
(4X) IF 
(13X)I 
{6X)0R 
(1.9)1 
(3.5)T 
(6.6)8 
BRDI«2 
(2.0) 
(10.0) 
)M60 0 
RAGON 
7X 

) 
) 
SED) 
V 0 
TV D 
AG 
S 
72 
MP 

AY 
DAY 

AL(NOT 
W 4X 
AY  4X 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(NOT 
AL(r40T 

USED) 

USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 
USED 

WIDE 
MAG 

"T70 
7.C 
3.? 
6.0 
0.0 
4.0 
4.0 
3.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.6 
3.0 
1.0 
O.C 
4.0 

13.0 
6.0 
1 .9 
3.5 
6.6 
8.0 
2.0 

10.0 
2.6 

NARROW 
"AG 

4.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Figure D-I-14. Labele(J Sensor Magnification Element 
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SHOOTER TARGET 
Af P K AFP « 
B51 R01 

R02 
RQ3 
iiQ& 
R05 
Hi 
Ria 
809 
#10 
R11 
R12 
»13 

CAA-D-84-14 

D-I-15. PARTICIPATION. Figure D-I-15 shows a sample section of 
H7AFPFILES.PARTICIPATE. The indirect fire participation for each indirect 
fire weapon by posture is listed. Currently, all values are set to a 
default of 1,0. These values, multiplied together with the initial daily 
allocation of indirect shooters, compute the number of indirect shooters, 
and could reduce the participation rate if less than 1.0. 

ARTY PARTICIPATION FILE 

RAPD STATIC RABD 9APD 
<ENV 1,   <ENV 2, (ENV 3,   (FNV ', 

TA9GPT 5,9,n)  6,1Q,14) 7,11,15) 8,12,16) 
DESC PARTICIP PARTUIP PARTICIP PARTICIP 
RTRP 1.0 1.r 1.0 1.0 
AKS-7i, 1.0 1.0 1.0 1.0 
7.60GM 1.0 1.1 1.0 1.0 
RSNIPE 1.0 1.0 1.0 1.0 
GREN^O 1.0 1.0 1.0 1.0 
BRDM-2 1.0 1,0 1.0 1.0 
5TR-60 1.0 1,0 1.0 1.0 
PMP-R 1.0 1.0 1.0 1.Q 
DUMMY 1.0 i.n 1.0 1.0 
DU^'JIY 1.0 1.0 1.0 1,0 
SPG-9 1.0 1.0 1.0 1.0 
RPG-16 1.0 1.0 1,0 1.0 
AT-5 1.0 1.0 1.0 1.0 

B14      AT-7 1.0 1,0 1.0 1.0 
R15     RPG7 1.0 1.0 1.0 1.0 
R16     PMP2N 1.0 1.0 1.0 1.0 
R17     DU»MY 1,0 1,0 1.0 1.0 
R18     DUMMY 1.0 1.0 1,0 1.0 
R19     DUMMY 1,0 1.0 1.0 1,0 

■■ R20     DUMMY 1,0 1,0 1,0 1 ,(5 
R2r     T55 1.0 1.0 1,0 1.0 
R22      T62 1.0 1.0 1.0 1.0 
R23     T64 1.0 1.0 1.0 1.0 
R2«     T72 1.0 1.0 1.0 1.0 
R25     T80 1.0 1,0 1,0 1.0 
R26     ZSU-25 1,0 1.0 1.0 1.0 
R27     DUMMY 1,0 1.0 1.0 1.0 
R28     DUMMY 1.0 1.0 1.0 1.0 
R29     DUMMY 1.0 1.0 1.0 1.0 
R30     SA-lt 1.0 1.0 1.0 1.0 
R31     SA-6 1.0 1.0 1,0 1,0 
R32     SA-7 1,0 1,0 1.0 1,0 
R33     SA-8 1,0 1,0 1,0 1.0 
R3«     SA-9 1.0 1.0 1.0 1.0 
'RJS .   SA-11 1.0 1.0 1.0 1.0 
R36     HOPLITE 1.0 1.0 1.0 1.0 
R37     HIP-E 1,0 1.0 1.0 1.0 
R38     HINO-D 1,0 1,0 1.0 1.0 
R39     DUMMY 1.0 1.0 1.0 1.0 
RAO     DUMMY I.U 1.0 1.0 1,0 
Rtl     MIG-21 1.0 1.0 1.0 1.0 
R42     DUMMY 1.0 1.0 1.0 1.0 
R4 3     DUMMY 1.0 1.0 1.0 1.0 
R44     DUMMY 1.0 1.0 1.0 1.0 
,««5     DUMMY 1.U 1.0 1.0 1.0 
R*6     ACRV-2 CSC 1.0 1.0 1.0 1.0 
R47     DUMMY 1.0 1.0 1.0 1.0 
R48     DUMMY 1,0 1,0 1,0 1,0 
R,49     DUMMY 1,0 1.0 1,0 1.0 

■ftSO     DUMMY 1,0 1.0 1,0 1,0 
R51      M082M 1,0 1.0 1.0 1.0 
R52     M12UT 1.0 1 ,C 1,0 1.0 
R5 3     DUMMY 1.0 1.0 1.0 1.0 
R54      DUMMY 1.0 1.0 1.0 1,0 
R55      DUMMY 1.0 1.0 1.0 1.0 
R56     H122T/S 1.C 1.0 1.0 1.C 
K$7              H15 2 T / S 1.0 1.0 1.0 1.0 
R 5 8     L12 2 T * 1.0 1,0 1,0 1.0 
R59-     DUMMY 1.0 1.0 1.0 1.0 
R60      DUMMY 1.0 1,0 1.0 1.0 

B52               R01      RTPP 1.0 I.n 1.0 1 .C 
R02      4KS-74 1,0 1.C 1.0 1.0 
R03      7.60GM 1.0 1.C 1.0 1.0 
R04     RSNIPE 1.Q 1.0 1.0 1.0 

s" R05      GRENIO 1.0 1.0 1.0 1.0 
R06     BRDM-2 1.0 1.0 1.0 1.0 
R07     ?TR-60 1.C 1.0 1.0 1.0 
R08     PMP-R 1.0 1.0 1.0 1.0 
R09      DUMMY 1.0 1.0 1.0 1.0 
RJO     DUMMY 1.0 I.n 1.0 1.0 

THROUGH 

R60               660     DUMMY 1.0 1.0 1.0 1.0 

Figure D-I-15. Labeled Participation Element 
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Section III. OUTPUT 

D-I-16. COMBAT MODULE FORMAT BASEDATA. The H7BASEDATA elements which are 
input to the AFP Combat Module are organized as described in paragraph 
D-I-2. Section II of this annex described each logical section. Therefore, 
this section will only show Combat Module format. Combat Module format is 
a logical series of arrays, all unlabeled. There are 16 H7BASEDATA 
elements for every  AFP run; one for each of the 16 environments. Each 
element has 3,157 lines, although the data in the elements varies. A 
sample H7BASEDATA element is shown in Figure D-I-16. 

Section IV. RUNSTREAMS 

D-I-17. BASEDATA RUNSTREAM GENERATION. Sixteeen H7BASEDATA elements are 
needed for a complete AFP run, four postures x two day/night conditions x 
two clear/degraded conditions. The 15 elements are created in a runstream 
which executes 11 different programs and uses the system EDITOR. The run- 
stream creates the 16 elements by creating logical sections of BASEDATA and 
piecing those sections together in a prescribed sequence. Figure D-I-1 
illustrates the runstream sequence. Note that ADDITIONALS is a collection 
of eight logical sections of unlabeled lines. Each section is added to its 
appropriate place in the BASEDATA elements using the EDITOR. The artil- 
lery's expected fractional damage, which is in H7ARTYEFD, is also unlabeled 
and is also added to the BASEDATA elements using the EDITOR. All other 
sections are labeled and must go through conversion programs. If the 
values in the section do not vary by posture, day/night, or clear/degraded 
conditions, the labels are merely stripped; and the resulting array is 
added to all 16 BASEDATA elements. If the values do vary, the program will 
create 15 different arrays and add tne appropriate array to each of the 15 
BASEDATA elements. Table D-I-2 shows the variations for each section. 

D-I-18. BASEDATA RUNSTREAM ADJUSTMENT FOR INVENTORIES.  Inventories may 
vary by posture. For example, 490 light vehicles were played in the deep 
in RAPD posture, but tnat number was changed to 440 vehicles in BARD. In a 
Blue defense posture, the infantry would have dismounted, and the transport 
vehicles would have moved to the rear, i.e., deep. In a Blue attack pos- 
ture, some transport vehicles would be moving infantry to the front. This 
means that there may be four inventory elements. The sample runstream 
which follows in Figure D-I-17 is set up to handle this. It executes the 
inventory format conversion program four times, each time using a different 
input inventory element, H7AFPFILES.INVHM80/RAPD, H7AFPFILES.INVHM80/ 
STATIC, H7AFPFILES.INVHM80/RADE, and H7AFPFILES.INVHM80/BAPD.  If there is 
only one inventory element, i.e., they are not posture-dependent, the 
inventory conversion program only needs to be executed one time. Change 
the inventory element name on line 56 by removing the version namp. Change 
H7AFPFILE. INVHM80/RAPD to H7AFPFILE.INVHM80. Remove lines 91-94, lines 
103-105, and lines 115-118. 
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LINE    « 

2 
3 
« 

I 
7 
8 
9 

DATA    DESCRIPTION 

MT!ir"5XTS"ri?5fl"SODITIONALS 

I? 

TEC 
0   2 

u 389 
15 107 
16 39 
17 0 
T8 75 
19 0 
20 460 
21 0 

0 
23 0 
24 278 
25 0 
26 c 
27 135 

II 14| 

30 0 
31 0 

11 8 
34 0 
35 0 
1^ 
37 

0 
291 

38 0 
39 Q 
40 . ■• 24 
41 ,:i 
42 0 
43 
44 g 
45 24 
46 33 
47 0 
4S 0 
49 
50 1 51 
52 D 
53 0 
54 :,-.- 24 
55 44 
56 II 57 
58 fl 
59 8 
60 25 
61 52 
62 0 
63 0 
64 54 
65 :-.5i 66 
67 0 
68 0 
69 54 
7© 12 
71 0 
72 0 
7f 0 
74 1527 
,75 4B0 

ION 
60 60 1 4000 10 10 

P 
0 
c 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
c 
c 
D 
0 
c 
0 
c 
0 
0 
0 
c 
0 
c 
c 
0 
c 
c 

1 

Figure D-I-15. Combat Module Format BASEDATA 
(page 1 of 5 pages) 
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■■ 

76 152 0 
.77 ie9 P 
78 63 0 
79 93 D 
60 411 G 
81 18 C 
82 0 0 
83 C 0 
84 0 0 
es 420 0 
86 27 c 
87 d4 0 
8S 480 D 
69 426 0 
90 0 0 
91 0 
92 0 
93 0 c 
94 243 0 
95 39 0 
96 126 0 
97 270 0 
98 78 0 
99 48 0 

100 0 0 
101 0 0 
102 0 0 
103 117 c 
104 21 0 
105 192 0 
106 24 0 
107 24 0 
108 0 0 
109 6 0 
110 6 
111 36 
112  . t 0 
113 B 0 
1U 24 Q 
115 264 Q 
116 54 0 
117 12 0 

^ 118 ■  0 0 
119 0 0 
120 c ,  0 
121 Q 2 0 122 e 
123 0 e 124 12 
125 171 0 
126 0 0 
127 0 0 
128 0 0 
129 300 c 
130 60 0 
131 54 e 132 0 
133 0 c 

FXTbRNAL LOSSES 
134 0.0 

LINES 135 - 252 OMITTED TO 

253 0.0 
NEAH FAR 

254 6 
255 2 
256 3 

-- ■' ■■'■•                                 ''' 257 u 
'." '               '■■ 253 2 

259 2 
260 4 
261 2 
242 5 

'*■■'• 263 5 
264 3 
265 5 
2t6 2 
267 2 
268 5 
269 5 
270 5 

Figure D-I-16. Combat Module Format BASEDATA 
(page 2 of 5 pages) 
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271 1  <; 1 j 
272 1  5 
111 1  5 
274 1  ^ 
275 1  5 
276 1  5 
277 1  =; 
278 1  5 
279 1  5 
2E0 1  5 
2S1 
282 1  ^ 
283 1  5 
286 1  5 
285 
266 1     ^ 
287 1  5 
2S8 1  <; 
289 1  5 
290 1  5 
291 1  5 
292 1  5 
293 1  5 
296 1  5 
2 95 6  6 
2 96 •:      6 
297 6  6 
293 1  5 
299 1  5 
300 1  5 
301 1  5 
302 1  5 
303 t  6 
3U6 5 
305 I  5 
306 1  5 
307 1  6 
308 1  6 
309 I  6 
310 1  6 
311 t  6 
312 1  6 
313 1  6 
3U         ( 5  6 
315 I  2 
316 3 
317 3 
318 2 
319 6 
320 6 
321 6 
322 5 
323         1 5 
326         1 3 
325         1 2 
326 5 
327          1 3 
323         1 1 
329         1 5 
330         1 5 
331         1 5 
332         1 5 
333         1 5 
336 
335         1 5 
336         1 5 
337         1 5 
338         1 5 
339 5 
360         1 5 
361           1 5 
362         1 5 
363         1 5 
366         1 5 
365 5 
366 5 
367         1 t: 

363 5 
369         1 5 
350         1 c 
351         1 c 
352         1 5 

Figure D-I-16. Combat Module Format BASEDATA 
(page 3 of 5 pages) 
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J53    •    1  5 *• 
3 5 4 15 
3 55 6  6 -:., 
356 6  6 
357 6  6 
358 1  5 
359 1  5 
360 1  5 
361 15 
362 1  5 
3 63 15 
364 1  5 
365 1  5 
366 1  5 
367 16 ... 
36S          1  6 
369 1  6 
370 1  6 
371 1  6 
372 1  6 
373 1  6 

ENVIRONMENT SITES :';. 
3 74 1.00 

INDIRECT SHOOTER RANGES 
375 .70 .20 .10 .0  .0  .0   - 
376 .60 .20 .10 .10 .0  .0 
377 .60 .20 .10 .10 .0 .0 
37? .17 .17 .16 .16 .17 .17 
379 .17.17.16.16.17.17 
3 80 .25.25.15.20.10.05 
381 .15 .15 .00 .00 .00 .70 
3£2 .10 .0 .0 .0 .0 .90 
383 .17.17.16.16.17.17 
3 84 .17 .17 .16 .16 .17 .17 
365 .70 .20 .10 .0  .9  .0 
386 .60 .20 .10 .10 .0  .0 
387 .17 .17 .16 .16 .17 .17 
388 .17 .17 .16 .16 .17 .17 
389 .17 .17 .16 .16 .17 .17 
390 .25 .25 .15 .20 .10 .05 
391 .13 .13 .12 .16 .06 .40 
392 .20 .25 .30 .10 .10 .05 
3 93 .17 .17 .16 .16 .17 .17 
394 .17.17.16.16.17.17 

REFIRE TIMES 
395 0.33   0.33   0.33   0.33   0.33   0.33   0.33   0.33   0.33   0. 

LINES 396 - 1113 OMITTED 

1114 6.66   6.66   6.66   6.66   6.66   6.66   6.66   6.66   6.66   6. 
SIGNATURE SOUGHT 

1115 11      1 

LINES 1116 - 1233 OMITTED 

1234 0   0     1     ' 
SENSING SIZE 

1235 .11 

LINES 1236 - 1353 OMITTFD 

13 54        .00 
LIGHT LEVEL 

1355 600.00 
SIGNATURE EMITTED 

1356 .13    3.0 

LINES 1357 - 1474 OMITTFD 

14 75        .99      .0 
ATTENUATION 

1476 .ci      .28 .28 .28 .28 .29 .29 .29  .29  .28  .29  .28  .2? .2 
1477 .28 .26 .29 .29 .28 .?5 .28 .28 .23 .28 .28 .28 .28 .2 
147? .28 .28 .28 .28 .28 .28 .23 .28 .28 .28 .28 .28 .23 .2 
1475       .28  .28 .28 .28 .28 .28 .28 .28 

"AGNIFICATION 
1480 1.0  7.0  3.8 6.0 0.0 4.0 4.0 3.0  CO  0.0  0.0  O.C  0.0  0. 
1481 0.0  2.6  7.r 1.0 0.0 4.0 13.0 6.0  1.9  3.5  6.6  8.0  2.9 10. 
1482 2.6 4.0 7,0 0.0 0.0 0.0 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0. 
14 8 3       O.C  0.0  0.0 C/.O 0.0 CO 0.0 0.0 

BRIGHTNESS 
1434 3.00 

Figure 0-1-16. Combat Module Format BASEDATA 
(page 4 of 5 pages) 

D-I-35 



CAA-D-84-14 

ftRTY    PARTICIPATION 
,1435 1.0      1.0      1.0      1.0      1.0      1.0      1.0      1.0      1.0      1.0 

LINtS    14£6    -    1603   OMITTED 

1604      1.U  1.0  1.C  1.0  1.0  1.0  1.0  1.0  1.0  1.0 
ARTY EFD 

t605        .0000000  .0000000  .0000000  .0000000  .0000000  .0006340 

LINES 1606 - 2803 OMITTED 

2804 .0000000  .0000000  .0000000  .0000000  .0000000  .0000000 
PERCENT INDIRECT fIRE 

2805 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
2806 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 

AMMO TYPE 
2807 11111111111111111111 

LINES 2S08 - 3165 OMITTED 

3166 11111111111111111111 
PRINT   SWITCHES 

3167 .FALSE..FALSE. 

Figure D-I-16. Combat Module Format BASEDATA 
(page 5 of 5 pages) 
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BASEDATA section 
Miscellaneous data in ADDITIONALS 
Detection based on round fired 

Inventory 

External loss 
Near far 
Number of sites 
Indirect Range Distribution 
Refire 
Signature sought 

Sensing size 

Light level 

Signature emitted 

Attenuation 

Magnification 

Brightness 

Indirect fire participation 

Indirect fire EFD 

Percentage indirect fire 

Afnmunition type 

Print switches 

Varies by ("-" denotes no variance)  How variation is implemented 

force ratio and posture 

day/night and clear/degraded 

open/defilade 

day/night 

open/defilade and day/night 

degraded atmospheric condition 

clear/degraded conditions 

posture (although not currently 
used) 

force ratio and posture 
and day/night 

analyst discretion 

analyst discretion 

ratio in H7AFPFILES.INV-FACTORS 
used as multiplier in program, 
also see paragraph D-I-17 

signature varies by condition 
in labeled signature sought 
element 

H7AFPFILES.0PEN-DEF-P0S used to 
determine OPEN/DEF condition 

ADDITIONALS line 15 (day) is 
added to environments 1-4 and 9-12; 
line 16 (night) is added to environ- 
ments 5-8 and 13-16 

H7AFPFILES.0PEN-0EF-P0S used to 
determine OPEN/DEF conditions; environ- 
ments 1-4, 9-12 hardwired to be day, 
environments 5-8, 13-15 hardwired 
to be night 

degraded atmospheric coefficient (haze, 
fog, or mist) accepted by conversion 
program H7AFP.M-ATTEN 

ADDITIONALS line 17 (clear) is added 
to environments 1-8; line 18 (degraded) 
is added to environments 9-16 

Participation varies by condition in 
labeled indirect fire participation 
element 

analyst adjusts artillery elements 
which are used to build EFDs (see Annex 
D-VIII) 

analyst changes lines 19 and 20 in 
ADDITIONALS with PED 

analyst changes line 381 in AllUITIONALS 
with PED 

Table D-I-3.    Variable Conditions for H7BASEDATA Elements 
in BASEDATA Order 
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1 
2 
3 
4 
5 
6 
7 

I 
10 
11 
12 
13 
U 
15 
16 
17 
18 
19 
20 
21 
12 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 

SQUAL UNCLASSIFIED 
SASG,* H7AFPFILES/XXX/XXX. 
SASG.T 30-BASEDATA. ,///3000 
SEO.I 30-eASEDATA.1 

ADO H7AFPFILES.AODITIONALS 1 13 
SFO.l 30-BASEOATA.2 

ADO H7AFPFILES.AODITIONALS 1 13 
SED.I 30-BASEDATA .3 

ADD H7AFPFILE$.AODITIONALS 1 13 
SED,I 30-9ASEDATA.4 

ADD H7AFPFILES•ADDITIONALS 1 
SEO.I 3D-BASEDATA.5 

13 

13 

13 

ADO H7AFPFILES.AODITIONALS 1 
5ED,I 30-9ASEDATA.6 

ADO H7AFPFILES.AODITIONALS 1 
SED.I 30-BASEDATA.7 

ADD H7AFPFILES.AODITIONALS 1 13 
3E0,I 30-BASEDATA.8 

ADD H7AFPFILES.AODITIONALS 1 13 
BED,I 30-BASEDATA.9 

ADD H7AFPFILES.AODITIONALS 1 13 
SEO.I 30-BASEDATA.10 

ADD H7AFPFILES.AODITIONALS 1 13 
5E0,I 30-BASEDATA .1 1 

13 

13 

ADD H7AFPFILES .AODITIONALS 1 
SED,1 30-BASEDATA. 12 

ADD H7AFPFILES.AODITIONALS 1 
8ED,I 30-BASEDATA.13 

ADD H7AFFF1LES.AODITIONALS 1 13 
SFD.I 30-BASE0ATA.14 

ADO H7AFPFILES.AODITIONALS 1 13 
aEO.l 30-BASEDATA.15 

ADD H7AFPF1LES .AODITIONALS 1 13 
BED,I 30-BASEDATA.16 

ADD H7AFPFILES.AODITIONALS 1 
EXIT 
diASG.T    AFP1. 
SED.QI    AFP1. 

ADD H7AFPFILES.INVHrPQ/RAPD 
iASG.T AFP2. 
aASG.T AFP3. 
SED.ai AfP3. 

ADD H7AFPFILES.INV-FACTORS 
SASG.T AFP4. 
SED.QI AfP4. 

ADD H7AFPFILES.DEF-OPEN-POS 
SASG.T 0AFP1. 
SASG.T 0AFP2. 
SASG.T 0AFP7 . 
iASG.T 0AFP4 . 
SASG.T 0AFP5. 
5ASG ,T OAfP6. 
SASG.T 0AFP7. 
SASG.TOAFP?. 
SASG.T 0AFP9. 
SASG.T OAFP10. 
SASG.T 0AFP11 . 
SASG.T OAFPl2. 
S«SG,T 0AFP13. 
SASG.T 0AFP14. 
SASG.T OAFPI5. 

13 

Figure D-I-17. Combat Module Format BASEDATA Conversion Runstream 
(page 1 of 9 pages) 
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81 SASG.T 0AFP16. 
82 aXuT *H7AFP.870«^-INV 
83 SED.U 30-BASEDATA.1 
e« ADD OAfPl. 
85 SED.U 30-BASEDATA.5 
86 ADD 0AFP5. 
87 SED.U I0-9ASEDATA .9 
88 ADO 0AFP9. 
89 SED.U 30-BASEDATA.1 ? 
90 ADD 0AFP13. 

SE0,Q1 AFP1 . II 
93 ADD H7AFPFILES.INVHr?0/STATIC 
94 SXBT *H7AFP.S70r«-INV 
95 SED.U 30-BASEDATA.2 
96 ADO 0AFP2. 
97 SED.U 30-BASEDATA.fc 
98 ADO 0AFP6. 
99 SED.U 30-BASEDATA.10 

100 ADD 0AFP10. 
101 SED.U 30-BASEDATA.14 
102 ADD 0AFP14. 
103 SED.QI AFP1. 
104 
1CS ADD H7AFPFILES.INVHM80/RADfc 
106 SXUT *H7AFP.870M-INV 
107 SED.U 30-BASEDATA.3 
108 ADD 0AFP3. 
109 SED.U 30-BASEDATA.7 
110 ADO 3AFP7. 
111 SED.U 30-BASEDATA.il 
112 ADD 0AFP11. 
113 SED.U 30-BASEDATA.1 5 
114 ADD 0AFP15 . 
115 aEO.QI AFP1 . 
116 
117 ADD H7AFPFILES.INVHM8O/BAP0 
118 SXQT *H7AFP.870'"-INV 
119 SED.U 30-BASEDATA.4 
120 ADD 0AFP4. 
121 SED.U 30-BASEDATA.8 
122 ADD OAFP? . 
123 SED.U 30-9ASEDATA.12 
124 ADO 0AFP12. 
125 SED.U 30-BASEDATA.16 
126 ADD 0AFP16. 
127 EXIT 
128 SED.ai AFP1. 
129 
130 ADO H7AFPFILES.EXT-L0SSES 
131 SXQT •H7AFP.870M-EXTLOSS 
132 SED.U 30-BASEDATA.1 
133 ADD 0AFP1. 
134 SED.U 30-BASEDATA.2 
135 ADD0AFP1, 
136 SED.U 30-eASEDATA .3 
137 ADD 0AFP1. 
138 SED.U 3Q-BASEDATA.4 
139 ADO OAFPl . 
140 SED.U 30-PA«:EOATA.5 
141 ADO OAFPl. 
142 SED.U 30-BASEDATA .6 
143 ADO OAFPl. 
144 SED.U 3G-BASE0ATA.7 
145 ADO OAFPl . 
146 SED.U 30-9ASEDATA.a 
147 ADO OAFPl. 
148 3E0,U 3C-PASEDATA.9 
149 ADO OAFPl . 
150 SED.U 30-BASEDATA.10 
151 ADO OAFPl. 
152 SFD,U 30-PASEDATA.11 
153 ADO OAFPl . 
154 SED.U 30-BASEDATA.12 
155 ADD OAFPl . 
156 SED.U 3G-BASE0ATA. 1 3 
157 ADD OAFPl. 
158 SED.U 30-9ASEDATA .14 
159 ADD OAFPl. 
160 SED.U 30-BASEDATA .15 
161 ADD OAFPl . 
162 SED.U 30-BASEDATA. It 

Figure D-I-17. Combat Module Format BASEDATA Conversion Runstream 

(page 2 of 9 pages) 
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16J ADO 0AFP1. 
164 EXIT 
165 SED ,QI AfPI . 
166 
167 ADO H7AFPFILES .NE«R-FAR 
168 SXaT ♦H7AFP.870l«-NEARFAR 
169 aEO.U 30-BASE0ATA.1 
170 ADDOAFPl. 
171 SED.U 30-eASEDATA.2 
172 A00OAFP1. 
173 SED.U 20-BASE0ATA.3 
174 ADD 0AFP1. 
175. 5ED,U 30-BASE0ATA.4 
176 ADD 0AFP1. 
177 SED.U 30-BASEDATA.5 
178 ADO 0AFP1. 
179 SED.U 30-BASE0ATA.6 
180 ADD 0AFP1. 
181 SED.U 30-BASEDATA.7 
182 ADO 0AFP1. 
183 SED.U 30-BASEDATA.8 
184 ADD 0AFP1. 
185 8E0,U 30-BASEDATA.9 
186 ADD 0AFP1. 
187 SFD.U 30-BASEDATA.10 
188 ADO 0AFP1. 
189 aED.U 30-BASEDATA.il 
190 ADO 0AFP1. 
191 3E0,U 30-3ASE0ATA.12 
192 ADD 0AFP1. 
193 SED.U 30-BASE0ATA.13 
194 ' ADO 0AFP1. 
195 SED.U 30-eASEDATA.14 
196 ADD 0AFP1. 
197 SED.U 30-BASEDATA.15 
198 ADO 0AFP1. 
199 SED.U 30-BASEDATA.16 
200 ADD 0AFP1. 
201 EXIT 
202 ■> SED.U 30-BASEDATA.1 
203 ADD H7AFPFILES.ADDITI0NALS 14 14 
204 SED.U 30-BASEDATA.2 
205 ADD H7AFFFILES.ADDITIONALS 14 14 
2 06 SEO.U 30-BASEDATA.3 
207 ADO H7AFPFILES.ADDITIONALS 14 14 
203 SED.U 30-BASEDATA.4 
209 ADO H7AFPFILES.ADDITIONALS 14 14 
210 SED.U 30-BASEDATA.5 
211 ADD H7AFPFILES.ADDITIONALS 14 14 
212 SED.U 30-BASEDATA.6 
213 ADO H7AFPFILES.ADDITIONALS 14 14 
214 SEO.U 30-BASEDATA.7 
215 ADD H7AFPFILES.ADDITIONALS 14 14 
216 SED.U 30-BASEDATA.a 
217 ADD H7AFPFILES.ADDITIONALS 14 14 
218 SEO.U 30-BASEDATA .9 
219 ADO H7AFPFILES.ADDITIONALS 14 14 
220 SED.U 30-BASEDATA.10 
221 , ADD H7AFFFILES.ADDITIONALS 14 14 
222 SEO.U 30-BASEDATA.il 
223 . ADD H7AFPFILES.ADDITIONALS 14 14 
224 SED.U 30-BASEDATA.12 
225 ADD H7AFPFILtS.ADDITIONALS 14 14 
226 SED.U 30-BASEDATA.13 
227 ADD H7AFPFILES.ADDITIONALS 14 U 
228 SED.U 30-BASEDATA . 14 
229 ADD H7AFPFILES.ADDITIONALS 14 14 
230 SED.U 30-BASEDATA.15 
231 ADD H7AFPFILES.AUDITlONALS 14 14 
232 SED.U 30-BASEDATA . 1 6 
233 ADD H7AFPFILES.ADDITIONALS 14 14 
234 EXIT 
235 SE D.ai AfPI . 
236 
237 ADO H7AFPFILES.ARTY-RANGE 
238 8XQT *H7AFP.870?«-«RTYRNG 
239 SEO.U 3G-BAStDATA.1 
240 ADD OAFPl. 
241 SED.U 30-BASEOATA.2 
242 ADD 0AFP2. 
243 SED.U 30-9AStDATA.3 
244 ADD 0AFP3. 
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245 SEO.U 30-PASEDATA .4 
246 ADD 0AFP4. 
247 SED.U 30-9ASEDATA.5 
248 ADD 0AFP5. 
249 SED.U 30-BA5:EDATA .6 
250 ADO 0AfP6. 
251 SED.U 3O-0ASEDATA.7 
252 ADD 0AfP7. 
253 £ED,U 3C-9ASEDATA.8 
254 ADO 0AFP8. 
255 SED.U 30-BASEDATA.9 
254 ADO 0AFP9. 
257 SEO.U 30-8ASEDATA.10 
258 ADD 0AFP10. 
259 SED.U 30-eA?E0ATA.11 
260 ADO 0AFP11. 
261 SEO.U 30-BA5E0ATA.12 
262, ADD 0AFP12. 
263 5ED.U 30-BA«EDATA.13 
264 ADO 0AFP13. 
265 SED.U 30-9ASEDATA.14 
266 ADD 0AFP14. 
267 SED.U 30-eASEDATA.15 
268 ADD 0AFP15. 
269 SED.U 30-BASE0ATA.16 ' 
270 ADD 0AFP16. 
271 EXIT 
2 72 SED.QI AFP1. 
273 
274 ADO H7AFPFILES .REFIRE 
275 SXaT •H7AFP.870W-REFIRE 
276 iEO.U 30-SASEDATA.1 
277 ADO 0AFP1. 
278 SED.U 30-PASEDATA.2 
279 ADO OAF PI . 
260 SEO.U 30-BASEDATA.3 
281 ADD 0AFP1. 
282 SEO.U 30-BASEDATA.4 
2 83 ADO OAF PI. 
.284 SEO.U 30-BASEDATA.5 
285 ADD 0AFP1. 
286 SED.U 30-BASEDATA.6 

, 287 ADD OAFPI. 
■2 88 SEO.U    30-BASEDATA.7 
289 ADD OAFPI. 
290 SED.U 30-BASE0ATA.8 

■291 ADD 0AFP1. 
i'Z92 SEO.U 30-BASErATA .9 
293 ADD OAFPI. 
294 SED.U 30-BASEDATA.1D 
295 ADD OAFPI. 
296 SEO.U 30-gAStDATA . 1 1 
297 ADD 0AFP1. 
298 SED.U 30-BASEDATA.1? 
299 ADD OAFPI. 
300 . SEO.U 30-SASEDATA . 13 
301 ADD 0AFP1. 
302 SED.U 30-BASEDATA.14 
303 ADO OAFPI. 
304 SEO.U 30-BASEDATA .15 
305 ADD OAFPI. 
306 SEO.U 30-BASEDATA.U 
307 ADD OAFPI. 
308 ' EXIT 
309 SEO.Ql AFP1. 
310 
311 ADD H7AFPFILES .SIGNATURE 
312 SXQT *H7AFP. S70'«-SIGS 
313 SEO.U 30-eASEDATA. 1 
314' ADD OAFPI. 
315 SEO.U 30-BASEDATA .? 
316 ADO 0AFP2. 
317 SED.U 30-9ASEDATA.3 
318 ADD 0AFP3. 
319 SED.U 30-BASEDATA.4 
320 ADD 0AFP4. 
321 SEO.U 30-BASEDATA.5 
322 ADO 0AFP5. 
323 SEO.U 30-BASEDATA.6 
324 ADO OAFPt. 
325 SEO.U 30-eASEDATA.7 
326 ADD 0AFP7. 

Figure D-I-17. Combat Module Format BASEDATA Conversion Runstream 
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327 SFD.U 30-fiASEDATA .f. 
328 ADO OAFPg. 
329 aPD.U 30-BASfDATA.9 
330 ' ADD 0AFP9. 
331 SEO.U 30-eASEDATA. 10 
332 ADD OAFP10. 
333 SED.U 30-BA5EDATA.il 
334 ADD 0AFP11. 
335 SED.U 30-8A5EDATA. 13 
336 ADD 0AFP12. 
337 SFD.U 30-SASbDATA. 13 
338 ADD 0AFP13. 
339 SED.U 30-9ASEDATA. 1 A 
340 AD0OAFP14. 
341 oiED.U 30-9A<:EOATA.1 5 
342 ADD 0AFP15. 
343 SED.U 30-BASEDATA.16 
344 ADD 0AFP16. 
345 EXIT 
346 SED.Ql AFP1. 
347 
348 ADD H7AFPFIL£S.SfcNSING-SIZE 
349 ■■ SXQT *H7AFP.870H-SENSIZE 
350 iPD.U 30-BASEDATA.1 
351 ADO 0AFP1. 
352 aED.U 30-BASE0ATA.2 
353 ADD OAFP^. 
354 SED.U 3Q-BASE0ATA.3 
355 ADD 0AFP3. 
356 SED.U 30-BASEDATA.4 
357 ADD 0AFP4. 
358 3ED,U 30-PASEDATA.5 
359 ADD 0AFP5. 
360 SED,U 30-BASEDATA.6 
361 ADD 0AFP6. 
362 iFD,U 30-BASEDATA.7 
363 ADD 0AFP7. 
364 SEO.U 30-BASEDATA.8 
365 ADD OAFPfc. 
366 SFD.U 30-BASEDATA.9 
367 ADD 0AFP9. 
368 aED,U 30-BASEDATA . 10 
369 ADD 0AFP1C. 
370 SFD.U 30-BASEDATA.il 
371 ADD 0AFP11. 
372 3ED,U 30-BASEDATA. 12 
373 ADD 0AFP12. 
374 SED.U 30-9ASEOATA .13 
375 ADD 0AFP13. 
376 SED.U 30-BASEDATA. U 
377 ADD 0AFP14. 
378 SEO.U 30-3ASE0ATA . 1 5 
379 ADD 0AFP15. 
380 SED.U 30-BASEDATA.16 
381 ADD 0AFP16. 
382 EXIT 
383 SEO.U 30-BASEDATA .1 
384 ADD H7AFPFILES.ADDITI0NALS 15 15 
385. SEO.U 30-6ASEDATA. 2 
386 ADD H7AFPFILES.AODITIONALS 15 15 
387 SED.U 30-BASEOATA. 3 
388 ADD H7AFPFILES.AODITIONALS 15 15 
389 SED.U 30-BASEDATA .4 
390 ADD H7AFPf ILES.AODITIONALS 15 1 "^ 
391 aED.U 30-eASEDATA.5 
392 ADD H7AFFFILES.AODITIONALS 16 16 
393 aeo.u 30-BASEOATA.6 
394 ADD H7AFPFILES.AODITIONALS 16 16 
395 iED.U 30-eASEDATA.7 
396 ADO H7AFPFILES.ADDITIONALS 16 16 
397 3ED,U 30-BASEDATA. S 
398 ADD H7AFPFILES.ADDITIONALS 16 16 
399 aED.U 30-eASEDATA.9 
400 ADO H7AFPFILES.AODITIONALS 15 15 
401 aED.U 30-eASEDATA.10 
402 ADD H7AFPFILES.AODITIONALS 15 15 

SED.U 30-9ASEDATA.il 
ADO H7AFPFILES.AODITIONALS 15 1 "= 

405 SEO.U 30-BASEDATA.12 
406 ADO H7AFPFILES.ADOITIONALS 15 IS 
407 3ED,U 30-BASEDATA.13 
408 ADO H7AFPFILES.AODITIONALS 16 16 

403 
40.4 

Figure D-I-17. Combat Module Format BASEDATA Conversion Runstream 
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^09 cSED.U 30-BASEDATA. U 
-•lO ADD H7AFPf ILES.AODITIONALS 16 1^ 
All SEO.U 30-BAStDATA. 1 5 
'>^2 ADO H7AFPFILES . ADPI TIONALS 16 16 
413 SED.U 30-BASEDATA.1e 
<>U ADD H7AFPFILES .ADO ITIONALS 16 16 
A15 EXIT 
A16 iED.QI AFP1. 
417 
418 A0DH7AFPFILES.SIG-FMIT 
419 alXUT    *H7AFP. 870M-SIGE 
420 iFD,U30-9ASi:DATA.1 
421 ADO 0AFP1. 
422 iED,U 30-F3ASEDATA.2 
423 ADD 0AFP2. 
424 SED,U30-9ASEDATA.J " 
4 25 ADD OAFP3. 
426 aED,U 30-9ASEDATA.A 
427 ADD 0AFP4. 
42? 3ED,U 30-BASEDATA.5 
429 ADD 0AFP5. 
430 SED.U 30-BASEDATA.6 
431 ADD 0AFP6. 
432 aFD.U 30-BASEDATA.7 
433 ADO 0AFP7. ■■■; 
434 iED,U30-BA5EDATA.8 
435 ADD 0AFP8. 
436 SE0,U30-BASEDATA.9 
437 ADD 0AFP9. 
433 iED,U 30-BASEDATA.10 
439 ADO OAFP10. 
440 9ED,U 30-BASEDATA. 11 
441 ADD 0AFP11 . 
442 8ED,U 30-BASEDATA.12 
443 ADD 0AFP12. 
444 SED.U 30-BASEDATA .13 
445 ADO 0AFP13. 
446 aED,U 30-BASEDATA.14 
447 ADD 0AFP14. 
448 SEO.U 30-BASEDATA.15 
449 ADD 0AFP15. * 
450 SED.U 30-BASEDATA.16 
451 ADD 0AFP16. 
452 EXIT 
453 aED.Ql AFP1. 
4 54 ■^• 
455 ADD H7AFPFILES.SENS0R-ATTEN 
456 SXQT *H7AFP.870M-ATTFN        - •> 
4 57 MIST 
458 SEO.U 30-PASEDATA.1 
4 59 ADD 0AFP1. ■ ' 
460 SED.U 30-BASEDATA.2 
461 ADD 0AFP2. 
462 SED,U30-BASEDATA.3     • 
463 ADD 0AFP3. 
464 SED.U 30-eASEDATA.4 
465 ADD OA FP4 . 
466 aEO,U 30-BASEDATA.5 
467 AD0OAFP5. 
468 SED.U 30-°AStDATA.6 
469 ADO 0AFP6. 
470 aEO.U 30-BASEDATA.7 
471 ADD 0AFP7. 
472 SED.U 30-9ASEDATA.S 
473 ADO OAFPi. 
474 iED,U 30-BASEDATA.9 
475 ADO 0AFP9. 
4 76 3E0,U30-BAStDATA.10 
477 ADD0AFP10. 
47? aED,U    30-BASEDATA.il 
479 ADO    0AFP11 . 
480 aeO.U    30-BASEDATA . 1 2 
481 ADD0AFP12. 
482 SED.U 30-BASEDATA.13 
483 AD0OAFP13. 
484 iED.U 30-9ASEDATA. 14 
485 ADD 0AFP14. 
486 iEO.U 30-BASEDATA .1 5 
487 ADD OAFPI5. 
488 iED.U 30-BAStDATA . 1 6 
489 ADD 0AFP16. 
490 EXIT 

Figure D-I-17. Combat Module Fonnat BASEDATA Conversion Runstream 
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491 2ED,Q1 AFPI. 
492 
493 ADO H7AFFFILES.SENSOR-MAG 
494 SXQT *H7ArP.g70^-'*AG 
495 SED.U 30-BASEDATA.1 
496 ADD    0AFP1. 
497 o/ED.U   3O-eASE0ATA.2 
498 ADD 0AFP1. 
499 aED,U 30-eASEDATA .3 
500 ADD 0AFP1. 
501 SED.U   30-EIASEDATA.4 
502 ADD 0AFP1 . 
503 SED.U 30-BA$EDATA.5 
504 ADD    0AFP1. 
505 oiED.U    30-BASEDATA. t 
506 ADD 0AFP1. 
507 3ED,U 3D-PASEDATA.7 
508 ADD 0AFP1. 
5C9 SED.U 30-BASEDATA.8 
510 ADD 0AFP1 . 
511 SED.U 30-eASEDATA.9 
512 ADD 0AFP1. 
513 SED.U 30-BASEDATA.10 
514 ADD 0AFP1. 
515 SEO.U 30-PASEDATA.il 
516 ADD 0AFP1. 
517 SED.U 30-BASEDATA.12 
518 ADD 0AFP1. 
512 SED.U 30-BASEDATA.13 
520 ADD 0AFP1. 
521 SED.U 30-BASEDATA.14 
522 ADD 0AFP1. 
5 23 SEO.U 3 0-BASEDATA.15 
524 ADD 0AFP1. 
525 SED.U 30-BAfEDATA.16 
526- ADD 0AFP1. 
527 EXIT 
528 SED.U 30-BASEDATA.1 
529 ADO H7AFPFILES.ADDIT10NALS 17 17 
530 SED.U 30-BAStDATA.2 
53! *'"' H7AFPFILES.ADDITI0NALS 17 17 
532 SED.U 30-BASEDATA.3 
535 ADD H7AFPFILES.ADD1TI0NALS 17 17 
534, SEO.U 30-SASEDATA.4 
535 ADD H7AFPFILES.AD0ITIONALS 17 17 
5 36 SEO.U 30-BASEDATA.5 
537 ADO H7AFPFILES.ADDITI0NALS 17 17 
538 SED.U 30-3ASEDATA.6 
539 ADD H7AFPFILES.ADDITI0NALS 17 1? 
540 SED.U 3a-BAS£DATA.7 
541 ADO H7AFPFILE5.ADDITIONALS 17 17 
542 SEO.U 30-BASEDATA.g 
543 ADD H7AFPF1LES.A0DITI0NALS 17 17 
544 SED.U 30-9ASEDATA.9 
545 ADD H7AFPFUES.ADDITI0NALS 1g 1" 
546 SfO.U 30-BASLDATA.10 
547 ADD H7AFPFILES.AD01TI0NALS 18 IP 
548 SED.U 30-BAStDATA.11 
549 ADO H7AFFFILES.ADDITI0NALS 18 IP 
550 5FD.U 30-BAStDATA . 12 
551 ADD H7AFPF1LES.A0DITIONALS 1" 1R 
552 SED.U 30-PASEDATA.1-^ 
553 ADO H7AFPFILES.ADDITI0NALS 18 18 
554 SED.U 30-PASfcDATA.U 
555- ADD H7AFPFILES.A0D1TI0NALS 18 IP 
556 SED.U 30-BASEDATA.15 
5 57 ADD H7AFFFILES.AD0IT10NALS 1? IP 
558 SED.U 30-PASFDATA.16 
559 ADO H7AFPFILES .ADDITICNALS 1'' 1" 
560 EXIT 
561 3E0.QIAFP1. 
562 
563 ADD H7AFPFILES.PARTICIPATE 
564 SXQT •H7AFP.87QM-PART 
5*5 SED.U 30-PASEDATA.1 
5-66 ADD 0AFP1. 
.567 SED.U 30-eASEDATA.2 
563 ADD 0AFP2. 
569 SED.U 30-eASEDATA.3 
570 ADD 0AFP3. 
571 SED.U 30-PASEDATA.4 
572 ADD OAFP^. 
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573 iED.U J0-BASEDATA.5 
5 74 AD00AFP5. 
575 3FD,U   30-BASE0ATA.6 ■       , 
576 ADD 0AFP6. 
577 SED.U 30-eASEOATA.7 
578 ADD 0AFP7. 
579 3ED,U30-9ASEDATA.8  . 
580 ADD OAFPe. 
581 SEO,U 30-BASEDATA.9 
562 ADO 0AFP9. 
583 SFD.U 30-BASEDATA.in 
58« ADD 0AFP10. 
585 iED.U 30-eiASE0ATA.11 
586 ADD 0AFP11. 
587 SED.U 30-8AStDATA .1 2 
588 ADD 0AFP12. 
589 3ED,U 30-eASEDATA.13 
590 ADD 0AFP13. 
591 SFD,U30-BASE0ATA.U 
592 ' ADD    OAFPU. 
593 SEO.U    30-BASEDATA.15 
594 ADD    0AFP15. 
595 SFD.U    30-8ASEDATA.16 
596 ADD    OAF PI 6. 
597 EXIT 
598 SEO,U    30-eASEDATA.1 
599 ADO    ♦H7ARTYEFD.RAP0 
600 aED.U    30-BASEDATA.2 
601 ADD    •H7ARTYE ECSTATIC 
602 SEO.U   30-BASEDATA.3 
603 ADD    •H7ARTYEFC .RADE 
604 SED.U    30-BASEDATA .4 
605 ADD    *H7ARTYEFD.BAP0 
606 aED.U    30-eASEDATA.5 
607 ADD    *H7ARTYEFD.RAPO 
608 aED.U    30-BASEDATA.6 
609 ADO    *H7ARTYEFD.STATIC 
610 SEO.U   30-BASEDATA.7 
611 ADD    •H7ARTYEFD.RADE 
612 3ED,U30-BASEDATA.8 
613 ADO *H7ARTYEFD.BAPO 
.614 aED.U 30-BASEDATA.9 
"6i5 AD0*H7ARTYEFD.RAPD 
616 3E0.U 30-BASEDATA.10 
6T7 A0D*H7ARTYFF0.STATIC 
,618 SEO.U 30-BASEDATA.11 
619 - ADD*H7ARTYEFD.RA0E 
620 aED,U30-SASEDATA.12 
621 ADO *H7ARTYEFD.BAPD 
622 SEO.U 30-9ASEDATA .13 
623 ADO *H7ARTYEFD.RAPD ■' 
624 aED.U 30-9ASEDATA .14 
625 ADD ♦H7ARTYEFD.SIAT IC 
626 SED.U 30-BASEDATA.15 
627- ADO *H7ARTYEFD.RA0E 
6 28 aED.U 30-BASEDATA.16 
629' A0D»H7ARTYEFD.BAPD 
630 SE0.U30-BASEDATA.1 
631 ADO H7AFPFILES.ADDITIONALS 19 3?1 
632 2FD.U 30-9ASEDATA.2 
633 ADD H7AFPFILES.AD0ITIONALS 19 3»1 
634 SEO.U 30-PASEDATA.3 
635 ADO H7AFPFILES.A0DITI0NALS 19 3«1 
636 aED.U 30-BA$EDATA .4 
637 ADO H7AFPFUES . ADOITIONALS 19 3«1 
638 SED.U 30-PASEOATA. 5 
639 ADO H7AFPFILES.ADOITIONALS 19 3P1 
640 SEO.U 30-BASEDATA.6 
641 ADD H7AFPFILES.ADOITIONALS 19 3"1 
642 aEO.U 3C-PASEDATA.7 
645 ADD H7AFPfILES•ADOITIONALS 19 381 
644 SEO.U 30-BASEDATA .8 
645 ADO H7AFPFILES.ADOITIONALS 19 3''1 
646 SEO.U 3C-BASEDATA.9 
647 AD0H7AFFFILtS.ADDITI0NALS1O381 
648 SEO.U 30-BASEDATA.10 
649 ADD H7AFPFILES .ADD ITIONALS 19 3 f'1 
650 SED.U 30-6ASEDATA.il 
651 ADO H7AFPFILES.ADDITIONAL? 19 381 
652 SED.U 30-BASEDATA . 12 
653 ADO H7AFFFILES.AODITIONALS 19 3»1 . 
654 SED.U 30-EASEDATA.13 ,   ' 
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655 .     ADD H7AFPF1LES .ADDITIONALS 19 3^1 
6 56 SFD,U3Q-BASEDATA.1i 
657 ADD H7AFPFILES.ADDITIONALS 19 3?1 
658 3ED,U 30-BASEDATA.15 
659 ADD H7AfPFILES.ADDITIONALS 19 3" 1 
660 3E0,U 30-BAStDATA.16 
661 ADD H7AFPFILES.ADDITIONALS 19 3=1 
662 EXIT 
663 blED 30-BASEDATA.1 ,*H7BA$EDATA.H»'30E01 
66t SED 30-BASEDATA.2,*H7BAStDATA.HMgOE02 
665 aED 30-BASEPATA.3 , ♦H7BASEDATA.H«"80E03 
666 SED 30-BASEDATA.<, , *H7BASEDATA .HfbOEni 
667 < blED 30-BASEDATA.5 ,*H7BASEDATA.HI"8QE05 
668 aEO 30-BASEDATA.6,*H73ASEDATA.H"80EQ6 
669 iED 30-BASEDATA.7 , ♦H73ASEDATA .H>'80E07 
670 SED 3D-BASEDATA.S,*H7BASEDATA.HM80E08 
671 SED 30-BASEDATA.9, *H7BASEDATA.Hr"80EC9 
672 SED 30-BASEDATA. 10,*H7aASEDATA .Hf «0<^10 
673 iED 30-BASEOATA.11 ,*H7BASEDATA.HM?DE11 
674 SED 30-BASEDATA.12,*H7BASEDATA.HM80F12 
675 3FD 30-BASEDATA.1 3 , *H7BASEDATA.HM80F1'' 
676 3ED 30-BASEDATA.14,*H78ASEDflTA.HM80P14 
677 SED 3C-BASE0ATA.1 5 , *H7BASEDATA.H?130E1 ; 
678 SED 30-EASEDATA.16,«H7BASE0ATA.HMSOEU 
679 EXIT 

Figure D-I-17. Combat Module Format BASEDATA Conversion Runstream 
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D-I-19. RUNSTREAM ADJUSTMENT FOR EFD AND PERMANENT BASEDATA ELEMENTS. The 
analyst should make sure the correct H7ARTYEFD elements (artillery expected 
fractional damage) are in lines 599-629. Also, the elements in the 
temporary file 30-BASEDATA must be copied to appropriate elements in 
H7BASEDATA, lines 663-678. 

D-I-20. BASEDATA CONVERSION PROGRAMS. There are 11 programs used to 
convert labeled BASEDATA information to Combat Module input format. These 
programs, together with system utility EDITOR routines, must be executed in 
sequence to create the 16 BASEDATA elements needed for one complete AFP 
run. Each program will be discussed in detail in the following paragraphs 
in the order that they are executed. The system EDITOR is used to add 
single lines of data and sections that do not have labeled format to the 
BASEDATA elements. See the BASEDATA generator runstream for documentation 
on the execution of the EDITOR routines. Figures D-I-18 through D-I-28 
contain the flowcharts of the conversion programs. 

a. Inventory. The source program to convert the labeled inventory to 
Combat Module input format is H7AFP.M-INV. The absolute program is 
H7AFP.870M-INV. This program reads the inventory in H7AFPFILES. Inventory 
elements are labeled by division, year, and sometimes posture. Example, 
H7AFPFILES.INVJM84 and H7AFPFILES.INVHM80/RAPD. The numbers in the labeled 
inventory represent one division. Force ratio factors in H7AFPFILES.INV- 
FACTORS give the number of divisions of each side per posture.  Inventory 
numbers are multiplied by the factors as the model format inventories are 
being built, except where there is an indicator in tne H7AFPFILES inventory 
element which says not to multiply. Error messages will be displayed if 
the input inventory number is not in the correct columns. The 16 Combat 
Module format inventories are created from this program. There is no 
program to convert a Combat Module formatted inventory into a labeled 
format. 

b. External Losses. The source program to convert the labeled external 
losses to Combat Module input format is H7AFP.M-EXT-L0SSES. The absolute 
program is H7AFP.870M-EXTL0SS. This program strips the AFP System type 
names from the input file and write only the external loss number to the 
output file. External loss values do not change by environment, so one 
output file will be used in creating the external loss section for all 16 
environments. There is no program to convert Module readable to labeled. 

c. Near-Far Ranges. The source program to convert the labeled Near-Far 
ranges to Combat Module input format is H7AFP.M-NEARFAR. The absolute 
program is H7AFP.870M-NEARFAR. This program strips the AFP System type 
names from the input file and writes the near and far range band numbers to 
the output file. Near-Far ranges do not vary by environment, so one output 
file is used to create all 16 environments. There is no program to convert 
Combat Module format to labeled format. 
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d. Artillery Range Distribution. The source program to convert the 
labeled artillery ranges to Combat Module input format is H7AFP.M-ARTY-RNG. 
The absolute program is H7AFP.870M-ARTYRNG. The ranges vary by posture and 
day/night. Correspondence between the conditions (posture, day/night) and 
the environments is hardwired in the program. The appropriate set of 
values is selected from the tables in H7AFPFILES.ARTY-RANGE and moved to 
the correct output environment file. There is no program to convert Combat 
Module input format to labeled format. 

e. Refire. The source program to convert labeled refire times to 
Combat Module input format is H7AFP.M-REFIRE. The absolute program is 
H7AFP.870M-REFIRE. This program removes the names from H7AFPFILES.REFIRE 
and arrays the refire times, 10 per line, 6 lines per AFP System type. 
Refire times do not vary by environment. One output file is created and 
used for all 16 environment output files. There is also a program to 
convert Combat Module formatted data to labeled format, H7AFP.H-REFIRE. 
That absolute program is H7AFP.870H-REFIRE. Using the refire values from a 
Combat Module formatted refire time file, the weapon names from an old 
refire time file, and the AFP System type names from the inventory file, a 
second labeled refire time file with the new refire values is created. 
This program can be used to check the refire values if changes are made 
directly to the refire section of the Combat Module format. 

f. Signature Sought. The source program to convert labeled signature 
sought values to Combat Module input format is H7AFP.M-SIG-S0UGHT. The 
absolute program is H7AFP.870M-SIGS. There are four tables of sensor 
values in H7AFPFILES.SIGNATURE which vary by light conditions--clear day 
(environment 1-4), clear night (environment 5-8), degraded day (environment 
9-12), degraded night (environment 13-16). The appropriate sensor number, 
type signature sought by the sensor, and the resolvable cycle are written 
to the correct output environment file. There is no program to convert 
Combat Module readable format to labeled format. 

g. Sensing Size. The source program to convert labeled sensing size 
data to Combat Module input format is H7AFP.M-SENS-SIZE. The absolute 
program is H7AFP.870M-SENS-SIZE. The detected size of a target varies when 
it is in the open or in defilade. A posture file, H7AFPFILES.DEF-0PEN-P0S, 
shows which side is in defilade or in the open by environment. The sensing 
size table in H7AFPFILES.SENS-SIZE shows sizes in the open and defilade. 
The appropriate size (OPEN or DEF) for the environment is written to each 
of the 15 output files. There is no program to convert Combat Module input 
format to labeled format. 

h. Signature Emitted. The source program which converts labeled 
signature emitted data to Combat Module input format is H7AFP.M-SIG-EMIT. 
The absolute program is H7AFP.870M-SIGE. The labeled file H7AFPFILES.SIG- 
EMIT contains both light contrast and heat change data. The values vary by 
environment—clear day (Environment 1-4), clear night (environment 5-8), 
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degraded day (environment 9-12), degraded night (environment 13-15). The 
appropriate light and heat signature emitted are written to the correct 
output environment file. There is no program to convert Combat Module 
input to labeled format. 

i. Sensor Attenuation. The source program which converts labeled 
attenuation data to Combat Module format is H7AFP.M-ATTEN. The absolute 
program is H7AFP.870M-ATTEN. The attenuation values of the sensors in 
H7AFPFILES.SENS0R-ATTEN vary by clear and degraded environments. The 
degradation condition is entered via a parameter after the gXQT statement 
for H7AFP.870M-ATTEN as haze, mist, or fog. That condition will be used 
for all degraded environments. There are three types of sensors--visible 
light, IR, and SILICON TV. The appropriate value based on sensor type and 
atmospheric condition is written to each of the 15 environment output 
files. There is no program to convert Combat Module input format to 
labeled format. 

j. Sensor Magnification. The source program which converts labeled 
sensor magnification sizes to Combat Module format is H7AFP.M-MAG. The 
absolute program is H7AFP.870M-MAG. The magnification sizes of the sensors 
in H7AFPFILES.SENSOR-MAG do not vary by environment. One output file is 
used in creating the magnification section for all 15 environments. There 
is no program to convert Combat Module format to labeled format. 

k. Participation. The source program which converts labeled artillery 
participation values to Combat Module input format is H7AFP.M-PARTICIP. 
The absolute program is H7AFP.870M-PART. Artillery participation can vary 
by posture (currently it does not). The participation values are selected 
from the table in H7AFPFILES.PARTICIPATE, and written to the appropriate 
environment output file. There is no program to convert Combat Module 
input to labeled format. 
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Module Format Conversion Program 
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ANNEX II TO APPENDIX D 

AFP ENGAGEMENT PREFERENCES FILE 

Section I. OVERVIEW 

D-II-1. This annex describes the preference input to the Combat Module. 
Preferences are needed at the type on type level, i.e., BOl preferences for 
R01-R60 followed by B02 preferences for R01-R60, and so on for all 60 Blue 
types. ROl preferences for B01-B60, etc. follow the Blue preferences. A 
weapon type's preferences to engage the 60 opposing types must total 100 
percent. Initial development of the preference file can be facilitated by 
using a program which accepts category versus category preference inputs 
and outputs the type versus type preferences required by the Combat Module. 
Under this scheme, all types within a category have the same preference to 
engage opposing types of a single category. The output file from this pro- 
gram can be input to the Combat Module directly or can be adjusted for 
type-on-type module changes. Making these changes can be facilitated by 
reformatting the output file into a labeled version with a conversion pro- 
gram. This labeled version is changed using the system EDITOR. Another 
program reads the changed labeled preferences and converts them back to 
Combat Module format. This annex documents the standard AFP preference set 
of four Combat Module preference files which relate to the four postures 
used in AFP. If more or less files are required, the user should adjust 
the number of preference files accordingly. 

Section II. INPUT 

D-II-2. A category versus category preference file example shown in Figure 
p-II-1. There are three logical sections. The first 13 lines are a 13 by 
13 array with Side 1 categories 1-13 preferences to engage Side 2 
categories 1-13. The next six lines show to which category the Side 1 
weapon type belongs. First value is the category of BOl, second value is 
the category of B02, etc. The next line, with 13 numbers, shows the 
percent of each Side 1 category to be allocated in direct fire duels. 
These three sections are repeated for Side 2. Category 13 is used in AFP 
for deep targets. These files are in H7PREFERENCE.RAPD, 
H7PREFERENCE.STATIC, H7PREFERENCE.RADE, and H7PREFERENCE.BAPD. 

D-II-3. A labeled type on type preference file is shown in Figure D-II-2. 
A Side 1 weapon type's preference to engage each of the 60 Side 2 opponents 
IS listed with the corresponding Side 2 preferences to engage Side 1 in the 
second column. This file gives preferences from a Side 1 perspective, be- 
cause all the preferences for a Blue type are shown on one page. It is in 
H7PREF.LABELED-BLUE. A second file giving preference from a Side 2 
perspective is in H7PREF.LABELED-RED. It shows preferences for Side 2 to 
engage Side 1 in the first preference column, and preferences for Side 2 to 
engage Side 1 in the next column. 
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Figure D-II-2. Labeled Blue Preferences 
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Section III. OUTPUT 

D-II-4. An example of a preference file in Combat Module format is in 
Figure D-II-3. The preferences are in groups of 4x15 arrays. BOl's pref- 
erences to engage R01-R15 are in line 1, preferences to engage R16-R30 in 
line 2, preferences to engage R31-R45 in line 3, and preferences to engage 
R46-R60 in line 4. B02's preferences follow, and so on. After all the 
Blue preferences, the Red preferences, ROl versus B01-B60 etc. are listed 
in the same 15x4 format. These preference file are in H7PREF.RAPD, 
H7PREF.STATIC, H7PREF.RADE, and H7PREF.BAPD. 

1 .250 .000 .000  .001 .oro .non .ooo  .noo .aoo .oon .ooo .ooo .oao .OQD .oon 
2 .000 .oon   .000   .00? .oro .ooo .ooo    .ooo .ooo .ooo ,000 .ooo .ooo .ooo .000 
3 .000 .000  .oca  .oo'' .ooo .ooo .ooo  .noo .oao .ooo .ooo .250 .250 .250 .000 
M .000 .000  .000  .oo:" .000 .ooo .000  .000 .000 .Dor .000 .ooo .000 .000 .000 
5 .UOC .156    .156    .15' .lib .VbJ .063    .063 .000 .000 .016 .016 .016 .016 .016 
6 .063 .000   .000    .00" .000 .000 .000    .000 .000 .000 .000 .000 .000 .000 .000 
T .000 .ODD   .000   .003 .000 .016 .016    .016 .300 .000 .000 .000 .000 .000 .000 
8 .000 .000    .000    .DOD .000 .000 .000    .000 .000 .000 .000 .000 .000 .000 .000 
9 .ODD .156   .156    .15' .1*^6 .063 .363    ."65 .iJOD .OOP .016 .016 .016 .016 .016 

IC .063 .000    .000   .001 .000 .000 .000    .000 .000 .000 .000 .000 .000 .000 .000 
11 .000 .000    .000    •00'' .000 .016 .016    .016 .000 .000 .000 .000 .000 .000 .000 
12 .000 .000   .000   .003 .000 .000 .000   .000 .000 .000 .000 .000 .000 .000 .000 
13 .000 .156   .156    .155 .l'^6 .063 .063    .063 .000 .000 .016 .016 .016 .016 .016 
l"* .063 .000    .000   .001 .ono .000 .000    .000 .010 .POO .POO .000 .000 .POP .UOO 
15 .000 .000   .000   .OO'' .000 .016 .016    .016 .000 .000 .000 .000 .000 .000 .000 
16 .000 .000   .000   .000 .OPQ .000 .000    .000 .000 .000 .noo .000 .000 .000 .000 

Figure D-II-3. Combat Model Format Preference 

Section IV. RUNSTREAM 

D-II-5. Overall I/O flow of the preference generation process is shown in 
Figure D-II-4. Elements in H7PREF which contain the category versus cate- 
gory preferences are read by the program H7AFP.870CAT-PREF generating a 
type versus type preference element in H7PREF. That element is converted 
to a labeled format in programs H7AFP.870H-PREF-8 and H7AFP.870H-PREF-R. 
Changes are made to the labeled elements with the system EDITOR. The 
changed elements are read by H7AFP.870M-PREF and are written over the old 
type versus type elements in H7PREF. The runstreams for each of the pieces 
of the process are described in the following paragraphs. 
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Figure D-II-4. Preference Generation I/O Flow 

D-II-6. Figure D-II-5 shows the runstream to convert category preferences 
to type versus type, Combat Module format. 

£XaT *H7AFP.673CAT-PRPF 
..ADD *H7PREF.CAT-RAPD/h 
iE D 5. , *H7P:;£ F .SARD /H 

Figure D-II-5. Convert Category to Type Preference 
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D-II-7. Figure D-II-6 shows the runstream to convert type versus type 
preferences to labeled formats, both a Blue and a Red perspective. 

SQUAL UNCLASSIFIED 
aASG,A H7AFPFILES/XXX/XXX. 
iAS6,T AFPI. 
^.ED,CIAFP1. 

ADD H/AFPFILES.INVH'^fcC/PAPD 
.-; A s a, T A F P 2 . 
liED,'. IAFF2. 
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aASt,,T OAFPt. 
£XQT *h7AFP.S7LiH-PREF-B 
SEO CAFP1 .,*H7pREF.LABELED-eLUE/RAPDH 
aXGT *h7AFP.&70H-PREF-R 
iED    0AFP1 . , *H7PREF.LAeELED-REr/f<APi:H 
EXIT 

Figure D-II-6. Convert Combat Module Format to Labeled Format 

D-II-8. Figure D-II-7 shows the runstream to convert labeled Blue perspec- 
tive preferences to Combat Module format. Use this if changes were only 
made to the Blue perspective file. Figure D-II-8 shows the runstream to 
convert labeled Red perspective preferences to Combat Module format. Use 
this if changes were only made to the Red perspective file. Figure D-II-9 
shows tne runstream to use if both tne Blue and Red perspective files were 
changed. Many times it is easier to make Blue changes in the Blue file and 
not adjust Red preferences in that file because the Red preferences are 
spread across 60 pages. 
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■pi. 

■3 1 
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a A 'i j , T 12. 
r;ED *H7PREF.KAPD/H,1L. 
r, XGT ♦H7AFP.pe£FCHK 
cC t L 
iASG.fi H^AFPFILES/XXX/XXX. 
i E D , :; I AFPI. 

ADD H7AFPFILES.INVH,"<5 0/PAPD 
iA "^^ ,T AFPZ . 
: E D , '.. I A F P 2 . 

ADO    *H'PREF.RAPD/h 
.i xai    *M7AFP.C7CH-PC'EF-& 
.ED    CAFP1 .,*h^PKtF. LABELED-3 LlJF/RAPDH 
EXIT 

Figure D-II-7. Convert Labeled Blue Preferences 

D-II-5 



CAA-D-84-14 

aiA<^G ,T AFP1 . 
^ED, QI AfPI . 

ADD *H7PREF.LABELED-RED/RAPDH 
iASG,T CAFP1. 
iXGT *H7AFP.87uM-PREF 
ri;ED CAFP1.,*H7P(<EF.RAP0/h 
aASu,T12. 
!iEO    »H7PREF.RAPD/H,1Z. 
.DXQT*H7AFP.PREFCHK 
60 60 
■C^ASG,A h7AFPFILFS/XXX/Xyx. 
i E D , Q I A F P1 . 

ADD    H7AFPFILES.INVHMeO/''APD 
.^'ASG.T    AFP2. 
jfED , Cil    AFP2 . 

ADD *H7PREF .RAPD/H 
sXQT ♦h7AFP.8 7uH-PREF-R 
aED CAFPl.,«h7PREF.LABELED-PfcD/PAPDH 
: X IT 

Figure D-II-8. Convert Labeled Red Preferences 
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i A S G , T A F P 1 . 
'1E D , S I A F P 1 . 

ADD *H7P«EF.LAB:LED-BLUF/RAPDH 
lASG ,T CAFP1 . 
aXQT *H7AFP.87uM-PRtF 
iED CAFP1 . , ♦H^PREF.RAPD/H 
^ E D , Q I A F P 1 . 

ADD *H7PREF .LABELED-RED/RAPDH 
*XGT *H7AFP.S7UM-PREF 
iED.U *H?PREF.RAPD/H 
: 2 4 1 4=0 
ADD CAFP1. 1 240 
EXI 
. A G G , T 12 . 
a E D * H 7 P P E F . R fl F D / H , K . 
a;XQT *h7AFP.PP£FCHK 

iA:^G,A H7AFPFILES/VXX/XVX. 
iED , ul AFP1 . 

ADC H7AFPFILtS.I\VH'«cG/''APD 
1 A S G , T A F P 2 . 
a; E D , Q I A F F 2 . 

ADD»H7PREF.RAPD/H 
iXQT *H7AFP.S70H-PREF-B 
aEO OAFPI.,*H7PREF.LABELED-PLUE/RAPDH 
■i,Ar'o,A *H7PRT1. 
3USE 01 . , *H"^PRT1 . 
H.XQT *H7AFP.B7GTOP 
H " = C 3 L J E P c E F S 
aSYM ,U Fl . 
;. r r; r r  r> -1 ,^ F = E E p 1 . 
^XQT *H7AFP.S7JH-PREF-R 
^ED QAFPI.,*H7pREF.LA8ELED-PcD/ 
a;A<^b , A *H7PRT2 . 
iUSr. P1.,*H7PRT2. 
a^XGT    •*r7AFP.a7GT0P 
HM<^C    -^tD    PREFS 
c S Y|V! ,u    Pi . 

F APDH 

Figure D-II-9. Convert Labeled Blue and Red Preferences 
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Section V. PROGRAMS 

D-II-9. The program which converts category versus category preferences to 
type versus type is H7AFP.CAT-PREF. The absolute program is 
H7AFP.870CAT-PREF. If participation and preferences by category are 
nonzero, the preference is proportioned among the opposing category. The 
program's I/O flow is in Figure D-II-10. The program flowchart is shown in 
Figure D-II-U, and variable definitions are in Table D-II-1. 

H7PREF. 
category 
preference 

H7AFP.870CAT-PREF 
H7PREF. 
type 

preference 

Figure D-II-10. H7AFP.CAT-PREF I/O Flow 

D-II-10. There are two programs which convert the Combat Module 
preferences to labeled format, H7AFP.H-PREF-BLUE creates a labeled version 
from a Blue perspective, i.e.. Side 1 (Blue) preferences are grouped by 
Blue type versus 50 Red types. H7AFP.H-PREF-RED creates a labeled version 
from a Red perspective. The absolute programs are H7AFP.870H-PREF-B and 
H7AFP.870H-PREF-R. I/O flow for the programs are in Figures D-II-12 and 
D-II-13. H-PREF-BLUE's flowchart is in Figure D-II-14. H-PREF-RED's 
flowchart is in Figure D-II-15. 

D-II-9 



CAA-D-84-14 

ISIDE = 1,2 

Read 
preferences 
1=1, NCATS 
J = 1, NCATS 

Read 
I CAT 

I =■ 1, NTYPES 

Read 
participation 

I =■ 1, NCATS 

Read preferences to engage opposite side categories 
for each category type. 

Read the category classifications for each type. 

Read the direct fire participation percentage for 
each category 

/^~\ rSIDE = 1,2 
(E)—^ JSIOE = 3-ISIDE 

—r~ 
I - 1, NTYPES 

T 
KK = ICAT(ISIDE,!) 

Set shooter side and target side. 

Loop over the shooter side. 

Set pointer for shooter category. Give KK 
the value of the shooter category 

J  =  1, NTYPES 

3UF(J)   = a.0 Initialize output array at 0.0. 

Check to see if shooter has a nonzero category 
preference for the target category and that 
participation is not eoual to zero.  If either 

B J category preference or participation is zero then 
write the type preference as zero. 

Figure D-II-11.    H7AFP.CAT-PREF Flowchart 
(page 1 of 3 pages) 
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J  = 1, NTYPES 

JJ = ICAT(JSIDE,J) 

BUF(J)   = 
PrefsdSIDE.JJ.KX) 

T =■ T f BUF{J) 

Loop over the target side. 

Set pointers for target type. Give JJ the 
value of the target category. 

If the target type is zero, go to the next 
type. 

Give BUF(J) the shooter type ,<K category 
preference for target type JJ. 

Sum the preferences for shooter type KK 
over all target types. 

Divide the sum of the shooter preferences 
by the direct KK participation percentage. 

If the adjusted shooter type .<K Dreference for 
all target types is zero, write the preference 
and go to the next type. 

Proportion the total shooter type KK category 
preference across the NTYPE targets. 

Figure D-II-11.    H7AFP.CAT-PREF Flowchart 
(page 2 of 3 pages) 
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Write the shooter preference for each opposina 
type. 

Figure D-II-11. H7AFP.CAT-PREF Flowchart 
(page 3 of 3 pages) 

Table D-II-1. Variable Definitions 

NCATS   Number of categories on each side 

NTYPES   Number of weapon types on each side 

PREPS   A three-dimensional array which contains the input pref- 
erences for each of the sides to engage each other on a 
category-by-category basis 

ICAT    A two-dimensional array which contains the category 
classifications for each type weapon on each side 

BUF     An array which contains the output values - preferences 
for each of the sides to engage each other on a weapon 
type by weapon type basis 

DIR     A two-dimensional array which contains the direct fire 
participation percentage for each category on each side 

KK      A pointer for the shooter category 

JJ      A pointer for the target category 

T      Variable used to transform the preference for each cate- 
gory into type-on-type preferences 
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H7AFPFILES. 
inventory 
element 

H7PREF. 
type 

element 

H7PREF. 
^,\      labeled 

type 
preference 

Figure D-II-12. H7AFP.H-PREF-BLUE I/O Flow 

H7AFPFILES, 
inventory 
element 

H7PREF. 
type 

preference 

H7AFP.870H-PREF-R 

H7PREF. 
labeled 
type 

preference 

Figure D-II-13. H7AFP.H-PREF-RED I/O Flow 
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(  start   ) 

Read 
inventory 

file 

Fill table with 
Slue and Red names 

Perform 
generstp-3lue- 

prefs 
6^ times 

Perform 
genprff--Red- 

orefs 
50 times  * 

Perform 
write- page 

50 times * 

Generate-Blue-prefs 

Perform 
read-table-B 

4 times* 

Read-table-B 

Read 
preferences 

' ' 

Perform 
move-Blue- 
entries 
15 times* 

Move-Blue-entries 

Move preference to 
Blue (system, 

line) 

GE3 
C-enerate-Red-prefs 

PerforiTi 
reaa-table-R 

4 times* 

Read-table-R 

Read 
prefs 

Perform 
move-Red- 

entries 
15 times* 

Hove-Red-entries 

Move pref to 
Red (system.line) 

*15 preference values/line 
4 lines of preference values/AFP system 
These numbers are hardwired 

Write-page 

Move B name, 
num to 
output 

Write 
output 

headinas 

Perform 
write-1ine 

60 times 

Write 
output 

footinas 

Figure D-II-14.    H7AFP.H-PREF-BLUE Flowchart 

Write-line 

I'ove \ nar^e,  = 
r.ove 

Move 

151 ue (Blue 
. Red svs! 
Red I Red 

sys .Blue  Sjs'i 
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(       StartJ 

Read 
inventory 

Fill   table 
with Slue and 

Red names 

Generate-Red-prefs 

Perform 
read-table-R 

4  times* 

Read-table-R 

Perfor 
preference 

file 

Perform 
move-Red entries 

15 times* 

■"ove-Red-entries 

Move zre "erence 
:o R 

me 
ystem. 

Perform 
generate-Red- 

Drefs 
60 times  * 

Perform 
generate-Blue- 

prefs 
50  times  * 

Perform 
write-oage 
60 times  * 

(^D 
^enerate-31ue-orefs 

Perform 
read-table-B 

4 times* 

Read-table-o 

Read 
prefs 

''ove-31ue-entrias 

'■'ove 3ref to 
3Iue isys) 

ine 
• 

^erforrr 
move-Blue- 

entries 
^5   VriV 

■'iove Red 
name, num 

".0 OUtDUt 

1 
output 
heaaings 

Move Red 
name. num 
to OUtDUt 

f'ove Red Red 5ys, 
1 lue s ysl 

Move '6\ue (Blue 
sys , Red sys) 

15 preference values/line 
4 lines of :;ref°rence values/AFP zysZan 

These numoers are hardwired 

Perf onii 
wri te-1ine 
60 times * 

.Jri te 
OUtDUt 
footings 

Figure D-II-15.    H7AFP.H-PREF-RED Flowchart 
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D-II-11. There is one program which converts the labeled preferences back 
to Combat Module format. H7AFP.M-PREF reads the Blue perspective output 
from H7AFP.H-PREF-BLUE, the Red perspective output from H7AFP.H-PREF-RED. 
The absolute program is H7AFP.870M-PREF. Depending on how changes are made 
to the labeled preferences, this program may be executed once or twice. If 
changes are only made to the BLUE preference file, use the runstream in 
Figure D-II-7. If only RED changes were made, use the runstream in Figure 
D-II-8. However, sometimes it is easier to make BLUE changes in the BLUE 
file and RED changes in the RED file. Then use the runstream in Figure 
D-II-9. I/O flow for the program is in Figure D-II-16. The flowchart is 
in Figure D-II-17. 

H7PREF. 
labeled 
type 

preference 

H7AFP.870M-PREF 
H7PREF 

■^"1   type 
preference 

Figure D-II-16. H7AFP.M-PREF I/O Flow 
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(   start  J 

Perform 
write-Blue 

system 
60 times * 

I 
Perform 

write-Red 
system 

60 times ' 

(        ''' ) 

Write-Blue-system     Write-Blue-1ine 

Read 
past 

headings 

Perform 
write-Blue- 

1 ine 
4 times ■ 

*These numbers are hardwired 

Perform 
move-Blue- 

perfs 
15 times' 

Write 
'preference 

line 

Move-Blue-prefs 

Read 
preference 

Move 1st column 
pref entry to 

position on line 

Move 1.00 
to preference 

entry 

Urite-Red-system 

Perform 

Jrite-Red-1ine 

Urite-Red-1ine 

Perform 

Move-Red-prefs 

Move 2d col pref entry 
to table (weapon type, 
line, position on line) 

Move-Red-prefs 

Move table entry (Blue 
weapon type, Red weapon 
type) to pos on line 

Write 
preference 

line 

Figure D-II-17. H7AFP.M-PREF Flowchart 
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ANNEX III TO APPENDIX D 

THE DISTRIBUTION OF DUELS TO RANGE BANDS 
WITHIN THE COMBAT MODULE 

Section I. OVERVIEW 

D-III-1. This annex describes the input file which serves as the mechanism 
for distributing the type-on-type duels across the six range bands employed 
in the Combat Module. It is important to note that each duel must have a 
range distribution input. 

D-III-2. There are currently six range bands and one environment in each 
Combat Module run. The range distribution file, H7RNGDST, is used to 
distribute the duels at each odds class to the six ranges. The six ranges 
are delineated as follows: 

Range 1 Range 2 Range 3 Range 4 Range 5 Range 6 

250 500 1,000 1,500 2,500 >2,500 
meters meters meters meters meters meters 

A different range distribution of duels could be used for each AFP 
environment if deemed appropriate. Presently, only four are utilized, 
varying across the four combat postures. The distinct posture 
distributions are contained as elements in the file H7RNGDST and are 
employed as reflected at Table D-III-1. 

Table D-III-1. Range Distributions Across Postures 

Environment File Element 

1 Clear day Red attack prepared defense H7RNGDST RAPD 
2 Clear day static H7RNGDST STATIC 
3 Clear day Red attack Blue delay H7RNGDST RADE 
4 Clear day Blue attack prepared defense H7RNGDST BAPD 
5 Clear night Red attack prepared defense H7RNGDST RAPD 
6 Clear night static H7RNGDST STATIC 
7 Clear night Red attack Blue delay H7RNGDST RADE 
8 Clear night Blue attack prepared defense H7RNGDST BAPD 
9 Degraded day Red attack prepared defense H7RNGDST RAPD 

10 Degraded day static H7RNGDST STATIC 
11 Degraded day Red attack Blue delay H7RNGDST RADE 
12 Degraded day Blue attack prepared defense H7RNGDST BAPD 
13 Degraded night Red attack prepared defense H7RNGDST RAPD 
14 Degraded night static H7RNGDST STATIC 
15 Degraded night Red attack Blue delay H7RNGDST RADE 
16 Degraded night Blue attack prepared defense H7RNGDST BAPD 

D-III-1 
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D-III-3. RANGE DISTRIBUTION OF DUELS 

a. The input range distribution exerts a powerful influence on the 
outcome of the direct fire duels. The range distribution, in conjunction 
with the engagement preferences and SSPKs, form an interrelated, complex 
data set that determines the results of all direct fire battles. 

b. The range distribution and the engagement preference are 
subjectively determined by applying the doctrine and tactics of the 
appropriate Blue and Red force. The determination of which weapons will 
engage each other, and the ranges over which the engagements will be 
fought, is based in the combat posture (attack, defend, delay, static) 
being simulated by the Combat Module. 

D-III-4. The range distribution files exist in two different formats: a 
machine readable format actually used as input to the Combat Module, and a 
labeled format used to facilitate data transcription and review. 
Additionally, there are two utility programs used to transform the data 
files from machine format to labeled format and vice versa. Figure D-III-1 
illustrates the range distribution generation process. Source worksheets 
are developed using military judgment and doctrine to distribute the 
type-on-type duels to range bands. These data are keyed into the labeled 
file format. The program which converts from labeled to combat module 
format is then utilized to convert to the input format required by the 
Combat Module completing the process. A separate utility may be used to 
convert any extant Combat Module format range distribution file to the 
labeled format. This second utility program is not normally used in 
constructing the range distribution files but does constitute a convenient 
means of labeling any combat module format version for which the labeled 
version has not been saved or is not readily identifiable. The ensuing 
sections describe the data file formats and the utility programs in more 
detai1. 
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Labelled 
^  range 

format 

Labelled to 
combat module 

format conversion 
program 

Combat 
module 
range 
format 

Combat module 
format to labelled 
conversion program 

Figure D-III-1. Range Distribution Generation 
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Section II. INPUT 

D-III-5. Figure D-III-2 is an example of the labeled range distribution 
file. This example portrays Side 1, type 1 (BOl BTRP) versus each of the 
Side 2 types, i.e., ROl through R60. The values shown are the percentage 
of duels (between the types) to be distributed to each of the six ranges. 
For this example, the duels between BOl and ROl would all be in the deep 
range while 70 percent of the BOl versus R02 duels would be at 250 meters, 
20 percent at 500 meters, and 10 percent at 1,000 meters. Table D-III-2 
depicts the file organization. Note that the file layout does not show 
Side 1 types nested under Side 2 types. This is because there can only be 
one distribution of a type-on-type duel, i.e., BOl versus ROl is the same 
as ROl versus BOl and requires only one distribution input. The labeled 
file is read by utility program, H7AFP.870M-RANGE, to produce the machine- 
readable version which is read by the Combat Module. 
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£I0£ 1 

AFP 
n 

B11 

TYPE 

DRAGON 

SI DE 2 RANGE 
{%    OF 

DISTRIBUTION 
CONFLICTS) 

AFP TYPE . 250 500 1000 1500 2500 DEE 

R01 RTRP DEEP 90 10 0 0 0 0 
R02 AKS-74 70 20 10 0 0 Q 
R03 7.60GM 90 10 0 0 0 
R04 RSNIPE 90 10 0 0 0 □ 
RC5 GREN30 90 10 0 0 0 0 
R06 eRDM-2 40 40 20 0 0 0 
R07 ETP-60 40 40 20 0 0 0 
ROS BMP-R 40 40 20 0 0 c 
R09 DUi'MY 20 20 20 20 20 0 
RIO DUfMY 20 20 20 20 20 0 
R11 SPG-9 20 20 20 20 20 0 
R12 RPG-16 20 20 20 ■ 20 20 0 
R13 AT-5 40 60 0 0 0 0 
R14 AT-7 20 20 20 20 20 0 
R15 RPG 7 100 0 0 0 n c 
R16 P«P2P! 50 40 10 0 0 0 
R17 DU^'MY 20 20 20 20 20 0 
R1£ DUf»MY 20 20 ?0 20 20 0 
R19 DU*'MY 20 20 20 20 20 0 
R20 DU^"MY 20 20 20 20 20 0 
R21 T55 50 50 0 0 0 0 
R22 T62 ■50 50 0 0 n 0 
R23 T66 \ 50 50 0 0 h 0 
P24 T72 50 50 0 0 0 0 
R25 T8G 56 50 0 0 0 c 
R26 ZSU-23 10 50 40 0 0 0 
R27 DUf'MY 20 20 20 20 20 0 
R2S DUWMY 20 20 20 20 20 G 
R29 DUWMY 20 20 ?0 20 20 0 
R30 SA-14 M 20 20 20 20 0 
R31 SA-6 20 20 20 20 0 
R32 SA-7 2*0 20 20 20 20 0 
R33 SA-6 26 20 20 20 20 0 
R3A SA-9 20 20 20 20 20 0 
R35 SA-11 20 20 20 20 20 0 
R36 HOPLITE 20 20 20 20 20 0 
R37 HIP-E 20 20 20 20 20 0 
R3S HIND-D Jo 2" 20 20 20 0 
R39 DUf'MY lo 20 20 20 20 0 
R^O DUKMY 20 20 20 20 20 0 
R41 MIG-21 20 20 20 2 0 20 0 
R42 LT VEH 0 20 20 20 20 20 0 
R43 HVY ARf D 20 20 20 20 20 0 
R^A LT ARM D 20 20 20 20 20 D 
RA5 DUMMY 20 20 20 20 20 \J 
R46 ACRV-2 C8C 20 20 20 20 20 0 
RA7 DUMMY 20 20 20 20 20 0 
RAS DUMMY 20 20 20 20 '0 0 
Ri9 DUMMY 20 20 20 20 20 0 
RSO DU^-MY 20 20 20 20 20 0 
R51 M082M 20 20 20 20 20 0 
R52 M120T 20 20 20 20 20 0 
R53 DUMMY 20 20 20 20 20 0 
R5A DU^MY 20 20 20 20 20 0 
R55 DUMMY     '* 20 20 20 20 '0 0 
R56 H122T/S 20 20 20 20 20 c 
R57 H152T/S 20 20 20 20 20 0 
R53 L122T+ 20 20 20 20 20 0 
R59 DUMMY 20 20 20 20 20 0 
R60 DUMMY 20 20 20 20 20 0 

Figure D-III-2. Labeled Range Distribution {percent of conflicts) 
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Table D-III-2. Range Distribution File Organization 

Side 1, Type 1 

Side 2 Type 1 
Side 2 Type 2 
Side 2 Type 3 
Thru 
Side 2 Type 60 

Side 1, Type 2 

Side 2 Type 1 
Side 2 Type 2 
Side 2 Type 3 
Thru 
Side 2 Type 60 
Thru 

Side 1, Type 60 

Side 2 Type 1 
Side 2 Type 2 
Side 2 Type 3 
Thru 
Side 2 Type 60 

Section III. OUTPUT 

D-III-6. Figure D-III-3 is an example of the machine-readable or Combat 
Module format of the range distribution file produced by H7AFP.87UM- 
RANGE. The first 15 lines of the file distribute the duels between Side 
1, type 1 and Side 2, types 1 through 60. The first six values on line 1 
are the percentage of duels between Side 1, type 1 and Side 2, type 1 
distributed to each of the six range bands. The subsequent values on 
line 1 are for Side 1, type 1 versus Side 2, type 2 followed by Side 1, 
type 1 versys Side 2, type 3 and Side 1, type 1 versus Side 2, type 4. 
The file organization is identical to that of the labeled version shown 
at Figure D-III-2. 

90 10 0  0  0  0 70 20 10 0  0  0 ''0 10 0 0 0 0 90 10 0 0 0 0 
90 10 0  0  0  0 40 40 20 0  0  0 40 40 20 0 0 0 40 40 20 0 0 0 
20 20 20 20 20 0 2C 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
40 60 0  0  C  0 20 20 20 20 20 0 100 0 0 0 0 0 50 40 10 0 0 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 2P 20 0 20 20 20 20 20 0 
50 50 0  0  0  0 50 50 0  0  0  0 50 50 0 0 0 0 50 50 0 0 0 0 
50 50 0  0  0  0 10 50 40 0  0  0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 D 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 Q 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 
20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 20 20 20 20 20 0 

Figure D-III-3. Combat Module Format Range Distribution 
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D-III-7. Utility program H7AFP.870H-RANGE takes as input the Combat Module 
format version of the range distribution file and creates the labeled 
version illustrated at Figure D-III-2. 

Section IV. RUNSTREAM 

D-III-8. Figure D-III-4 displays a sample runstream used to execute 
H7AFP.870M-RANGE to transform the range distribution file from labeled 
format to combat module format. Note that the element name for file 
H7RNGDST. must be changed in the runstream to reflect the appropriate 
element for the posture, i.e., RAPD, STATIC, RADE, or BAPD. Figure D-III-5 
provides an overview of the runstream process. H7AFP.RNGCHK is executed 
after H7AFP.870M-RANGE to verify that the percentage of conflicts 
distributed across the six ranges total to unity. Error messages will show 
the side and types which do not total to 100 percent t  .01. Those ranges 
must be corrected or the AFP Main module will not execute. There is no 
message if all ranges are correct. The last section of this runstream 
needs the range distribution elements which have been created and generates 
a near-far range band element to be used in Basedata. The near values are 
the closets range, across all postures, at which the weapon type will 
shoot. The far value are the farthest ranges, across all postures. 
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3ASG,A, H7AFPFILES/XXX/XXX. 
£ASG ,T AFPl . 
iE D , G.I AF P1 . 

ADD *H7RNGDST .LABEL-KAPD/H 
iASG ,T CA FP 1 . 
aXQT *h7AFP.S7G^-RAMGF 
£,ASG,T 11 . 
&E0 0AFP1 . ,11 . 
£XQT *H7AFP .RNGCHK , 
6 C 6 C 
£ED 0AFP1.,*H7RNGDST.RAPD-DEEP/H 
i E D , G I A F P 1 . 

ADD *H7RK6DST.LABEL-STATIC/H 
aASG,TCAFP1. 
IXGT *H7AFP .S70M-RANGE 
LASG ,T 1 1 . 
a c D 0 A F P 1 . , 1 1 . 
iXQT *H7AFP.RNGCHK 
eo 6 0 
iED 0AFP1 ., *H7KNGDST .STATIC-DEEF/w 
a E D , C. I A F P 1 . A 

ADD «H?SNGDST.LASEL-KADF/H 
aASG.T    0AFP1. 
iXCT   *rt7AFP.£70V-RANGE 
-. A S G , T    1 1 . 
5. E 3    C A F P 1 . , 1 1 . 
aXQT *H7AFP.RNGCHK 
10 6 C 
iED OAFPI .,*H^R\OOST.RADE-DEE°/H 
•i E D , i I A F P 1 . 

ADD *H7SNGDST.LA5EL-E;APD/H 
iA?6,TGAFPl. ■':*; 
iXGT *H7AFP .8 7o>'-R A\GE , .■ 
aA3G,T11. 
i E D 0 A F F 1 . , 1 1 . 
5iXQr*H7AFP.RNGCHK ■,.: 
dC    6G 
fEO    GAFP1.,*H"'R\GDST.PAPD-DEEP/H 
0 E D , C I    A F P 1 . 

ADD    H7AFFFILES.1.NVH'''OO/RAPD 
ciiASG ,T    AFP2 . 
iED ,G,I    AFP2 . 

ADD *H."P, NGDST.RAPD-DEEP/H 
ADD    *H?R,NiGDST.sAPD-DtEF/H 
ADD    •H7PNGDST.RAD£-DEEP/h 
ADO    *H7F(NGDST.STATIC-D£FP/H 

iXQT    *H7AFP.fc70PNGNF 
a ED    OAFPI. ,H7AFPFIL£S.NEAR-FA" 

Figure D-III-4. Convert Labeled Range Distribution 
to Combat Module Format 
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H7RNGDST. 
labeled 

element 

H7AFP. 
870M-RANGE 

H7RNGDST, 
element 

Figure D-III-5. Convert Labeled Range Distribution to 
Combat Module Format, I/O Flow 

D-III-9. Figure D-III-6 is an example of a runstream used to convert a 
range distribution file from Combat Module format to a labeled format. 
This runstream need not be used if the labeled versions of the file are 
maintained. Figure D-III-7 illustrates the runstream process. 

aQUAL    UNCLASSIFIED 
aASG,A    H7AFFFILES/XXX/XXX. 
a,ASG ,T    A FP1 . 
iED, GI    AFP1 . 

ADD    h7A F PFI LtS . I NVHi^SC/P APD 
iASG.TAFP?. 
a:ED,GIAFP2. 

ADD*H7RNGDST.RAPD-DEEP/H 
: u,ASG ,T    CAFP1 . 

ajXaT*h'7AFP.S7CH-RAN6E 
.   -.- iED    0AFP1.,+H7RNGDST.LABELLD-t'ArD/H 

Figure D-III-6. Convert Combat Module Range Distribution 
to Labeled Format 

H7AFPFILES, 
inventory 
element 

H7AFP.870H-RANGE 
H7RNGDST, 
labeled 
element 

H7RNGDST. 
element 

Figure D-III-7. Convert Combat Module Range Distribution 
to Labeled Format, I/O Flow 
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Section V. PROGRAM 

D-III-10. The s 
Module format is 
H7AFP.870M-RANGE 
strips the label 
a file which can 
a range distribu 
normally be the 
allowed per rang 
was right-justif 
shifted zero, th 
flow diagram of 
D-III-4 show the 

ource program used to convert from labeled format to Combat 
H7AFP.M-RANGE-DIST, and the absolute program is 

. This program reads the labeled range distribution file, 
s, reformats the ranges to four groups per line, and writes 
be used for the H7AFP.RNGDSTGEN preprocessor program. If 

tion is zero (0), the character "0" is placed in what would 
10s position. This is because only three positions are 
e value. If the value is "100," and if the preceding "0" 
ied, the result would look like one value 0100. With a 
e result looks like "0 100." Figure D-III-8 contains a 
the basic logic for H7AFP.M-RANGE-DIST. Tables D-III-3 and 
file layouts labeled and Combat Module formats. 

(t> 
(       start  j 

■ 

Perform 
read table 1 

4 times ♦ 

Perform 
write-record 

15 times  * 

Perform 
read-table 1 

2 times  * 

Read-table-1 

Write-record I'iove-ranoes 

Perform 
move-ranges 

4 times 

Perform 
read-table-1 

EOJ 
) 

Write 
ranges 

(love six 
range values to 
output record 

Recenter zero 
values from 

' 0" to " 0 " 

♦These numbers are hardwired 

Figure D-III-8. Flow Diagram for the Program to Convert 
Labeled RANGE Distribution File to Combat Module Format 
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Table D-III-3. Labeled Range Distribution Format 

Columns Variable Data description Format 

1-3 WS-SIDEl-NUM AFP number of Side 1 type 3X 
5-16 WS-SIDEl NAME Name of Side 1 type 12X 

18-20 WS-SIDE2-NUM AFP number of Side 2 type 3X 
22-24 WS-SIDE2-NAME Name of Side 2 type 12X 
26-28 WS-RANGEl Percent conflicts at 250 m 3X 
33-35 WS-RANGE2 Percent conflicts at 500 m 3X 
40-42 WS-RANGE3 Percent conflicts at 1,000 m 3X 
47-49 WS-RANGE4 Percent conflicts at 1,500 m 3X 
54-56 WS-RANGE5 Percent conflicts at 2,500 m 3X 
61-63 WS-RANGE6 Percent conflicts deep ranc je 3X 

Table D-III-4. Combat Module Format Range Distribution 

Column Variab le Data description Format 

1-3 RANGEl (1) Percent conflicts at 250 m 3X 
4-6 RANGE2(1) Percent conflicts at 500 m 3X 
7-9 RANGE3 (1) Percent conflicts at 1,000 m 3X 

10-12 RANGE4 (1) Percent conflicts at 1,500 m 3X 
13-15 RANGE5 (1) Percent conflicts at 2,500 m 3X 
16-18 RANGE6 (1) Percent conflicts at deep range 3X 
19-21 RANGEl (2) Percent conflicts at 250m 3X 
22-24 RANGE2 (2) Percent conflicts at 500 m 3X 
25-27 RANGE3 (2) Percent conflicts at 1,000 m 3X 
23-30 RANGE4 (2) Percent conflicts at 1,500 m 3X 
31-33 RANGE5 (2) Percent conflicts at 2,500 m 3X 
34-36 RANGE6 (2) Percent conflicts at deep range 3X 
37-39 RANGEl (3) Percent conflicts at 250m 3X 
40-42 RANGE2 (3) Percent conflicts at 500 m 3X 
43-45 RANGE3 (3) Percent conflicts at 1,000 m 3X 
46-48 RANGE4 (3) Percent conflicts at 1,500 m 3X 
49-51 RANGE5 (3) Percent conflicts at 2,500 m 3X 
52-54 RANGE6 (3) Percent conflicts at deep range 3X 
55-57 RANGEl (4) Percent conflicts at 250m 3X 
58-60 RANGE2 (4) Percent conflicts at 500 m 3X 
61-63 RANGE3 (4) Percent conflicts at 1,000 m 3X 
64-67 RANGE4 (4) Percent conflicts at 1,500 m 3X 
68-70 RANGE5 (4) Percent conflicts at 2,500 m 3X 
71-73 RANGE6 (4) Percent conflicts at deep range 3X 
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D-III-11. The source program to convert from Combat Module format to 
labeled is H7AFP.H-RNAGE-DIST, and the absolute program is H7AFP.870- 
H-RANGE. This program reads the inventory element in H7AFPFILES to get the 
Side 1 and Side 2 weapon system names. The ranges are regrouped into 50 
duels (Side 1 type 1 versus Side 2 types 1-60) for each of the Side 1 types. 
Figure D-III-9 shows the flow diagram for H7AFP.H-RANGE-DIST. 

(  start   j 

Read 
inventory 

file 

Fin table 
with Blue, 

Red names 

Perform 
new-shooter 
50 times* 

T 
GEZ) 

*This number is hardwired. 

New-shooter 

Write 
output 
headings 

Move B name, 
num 

to output 

Perform 
read-record 
15 times * 

T 
Write 

output 
footincs 

Read-record 

Read 
range 
file 

Move-ranges 

Hove Red name, 
num to output 
move range 

values to output 

Perform 
move-ranges 

4 times 

Write 
output 
record 

Figure D-III-9. Flow Diagram for the Program to Convert Combat Module 
Format Range Distribution to Labeled Format 
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ANNEX IV TO APPENDIX D 

AFP TARGET CASUALTY AND CATEGORY FILE 

Section I. OVERVIEW 

D-IV-I. This annex describes the personnel casualty file (PCAS) which is 
used to compute the personnel losses incurred when a weapon type is killed. 
The data is in two sections. The first section lists the categories to 
which each Side 1 and Side 2 type belong. The second section lists the 
number of personnel credited as killed, per shooter target combination. 
Note that for super troop items these values have been multiplied by the 
super troop factor. 

Section II. INPUT 

D-IV-2. The labeled PCAS file first displays the total number of target 
types and the total number of shooter types for Side 1 and Side 2. 

SIDE 1 TARGf^T CATEG0t.-IE5  A     SIDE c    TARGET CATEPORIFS  -^ 

SHCOTE'? CATEGORIFS 1^ SHOOTER CATEGORIES 1 

Figure D-IV-1. Labeled PCAS, Target, and Shooter Types 

a. The 60 Side 1 types are shown next with their corresponding AFP 
number, name, target type, and shooter type (Figure D-IV-2). 

b. The 60 Side 2 types follow, with their AFP number, names, target 
types, and shooter types (Figure D-IV-3). 

c. The rest of the file has the crew losses attributable to mobility/- 
firepower kills for Q'^Qry  shooter-target combination. The first Side 1 
type as a shooter versus each of the 60 Side 2 types as a target, with the 
resultant casualties, is shown in Figure D-IV-4. 

d. Side 1, type 2 versus Side 2, types 1 through 60 casualties are 
next, through Side 1, type 60. Side 2 as a shooter follows. 
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7 C 
C 

SID £ 1 -TARGET ? H C 0 T E R 
tFP s SYSTEM CATEC-OPY  CATEGORY 
301 6TRP DEEP 1 13 
BG2 ^-'-16 1 1 
3C3 7.6 2GM 1 1 
BCH f'uSGGK 1 1- 
PG5 f'2C3 1 1 
ECo SA» ..; 1 1 
p n 7 M1 13  ' 2 2 

'■ HCo 9C^!^1i'R f   - .-    3 
F09 1C6MPR   . . 2:   ■ -r   7 
Bio DUN^MY    '2 3 
311 DRAGON  ■ t 3 
51c lTV-2 2 3 
5 13 VIP £:; 1 ■ 3 
314 LA« 1     - ■'   "^ 
B 1 5 I T V - 1 2 3 
3 16 I F V I   ' ^ 
317 CFV 2-   ' 4 
Bic 1/4TT0-. I Z 3 
Piv ivi4cA5 
3 2 0 H1 £■ 1 . 3 
B21 y.5 5 1 3  . ■ ^ 
3 2 2 y: t C A 3 3 5 
E 2 3 V1 3 5 
524 ^'6CA1 S ". 
B2b wtCA2 3 ■•■' 5 
B26 DIVAD     , S 6 
827 VULC1 2 6 
921 1/4TT0«II 2 ' 
B29 HViv W TOWI 2 "^ 
B3C FAVTOWI 2 "^ 
B 31 STINGER 1      -    7 
3'2 CHAP1 1^=.. 7 
S73 HEDEYE 1 ^ 
B 3 4 F A V T 0 w I I 2 "^ 
835 LAV25TOV.I 2 ^ 
B'6AH-1S 4 « 
B ' 7 A h -1 4 4 8 
3:^2 AH-1G 4 P 
B39 ■'. 113 w M19 4 ' 
942 H!'VA''19 4 2 
B 41 A1 C 4   .   ■   <?   ■. 
B42 LT VFh D 2      '12 
843 hVYARf-D .' 13 

■.344 L T A P r. j 2 13 
B45 UH-6GA 4 12 
B4o CEV -i ■■ 12 
B47 Uh-IH 4- 12 
3 *♦ 3 0 h - 5 8 4 12 
349 UC3V 2-" 12 
B f 0 i^ C fc 1 f' 2 1 C 
P 5 1 ,"10 c 1 F 2 ' 1 C 
B^2 ^4.2^ 2 -   ■ 10 
253 W4.2r 2     ,   10 
3 54 WOcC 2 10 
355 h-155T 2 11 
3 5c H1 5 5 r , 2 ■ ■ 11 
P 5 7 ri 2 C 3 ? 2 "J 1  4' 
952 |-«iLRS 2, 11 
359 H-1C"T 2 11 
360 H-2C3T 2 11 

Figure D-IV-2. Labeled PCAS, Side 1 Categories 
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SIDE 2 TAR GPT SHCCTER 
AFP a SYSTFf' CATEGORY CATEGORY 
P01 HTRP OEtP 1 13 
ROZ A < S - 7 4 1 1 
Rn3 7 . 6 C C- f' 1 1 
RG4 RSMPE 1 1 
RC5 G R E N 3 C 1 1 
RC6 BRDV-2 2 2 
R07 5TR-60 2 'E- 
R"o ■3 M P - P 2 c 
RG9 D u r< M Y > 0. 
R 1 G 0 u >* M V 2 0 
R11 SPG-^ 1 3 
R12 RP6-16 1 
R13 AT-5 2 T 
Rl4 AT-7 1 ^ 
R15 fiPG 7 1 r, 
R16 bMP2f' 2 I 
R17 DUi^M Y 2 0 
Rid DUf^M Y 2 - ^ 0 
R19 D U f"" M Y 2 0 
R?G CUI'f^Y 2 e 
R21 T55 3 e' 
R:2 T6 2 3 5 
R23 T64 ^ 
R2H T72 3 5 
P25 T8G 3 5 
PZd ZSU-23 2 6 
R?7 DU^'M Y 2 0 
R2 = DU"^MY 2 R 
R 2 y D U K M Y 2 0 
R^O SA-1 4 1 <» 7 
R71 SA-6 2 7 
R'2 SA-7 t ,7 
P.; 3 SA-8 t 7 
R3'; SA-9 2 7 
R35 S A -11 2 7 
R3t HOPL ITE ^ P 
R!7 H I c - E 8 
R:^t H I N C - D 4 n 
R39 DU'^'*'Y 4 ft 
RiC DUiViMY 4 0 
R^l MI 6-21 4 9 
Ri2 LT VFH D -5 13 
R^3 H V Y ARM C V 13 
R4-; L T A R ^^ D -■' 13 
R45 OU'^I^ Y 4 0 • - 
R4t A C R V - 2 CSC 2 12 
R47 0 u >■ Yi y C 
R4o D U ^-i f' Y '2 n 
R4Q bU>^MY 2 C 
R5Q j U -^ M Y 2 D 
PM ^.Z2l^- 2 10 
R^-2 !^ 1 2 G T 2 1C 
R ^3 D U "*' VI V 6 0 
R5^ D U ^' M Y 2 0 
R55 JU^I^I Y 2 C 
R5t Hi22T/S 2 11 
R57 Hi52T/S ? 11- 
R55 L122^+ tl 11 
R^5 DUMMY £. 0 
R(^G D U i'^^ M Y 2 r\ 

Figure D-IV-3. Labeled PCAS, Side 2 Categories 
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SIDE 1 ( S HOOTER} BTRP DFEP  AFP P    dCI 

blD-^ (TA RG:T) CREW LOSSES ATTRIfc UTABLE 
SYSTEM' AFP # MOBILITY/FIPEPO*ER KILLS 
RTRP DEEP RC1 10. CO 
AKS-74 PG2 10.CO 
?.6uG^ =^03 10.CO 
RSNIPE R04 1 .00 
GREN30 PC5 1.C0 ■ 
p R D M - ? Pu6 1.CG 
BTR-60 PG7 A. CO 
^iy\p-R ROS 3. CO 
C U "^ M Y RCQ O.CO 
DU'^M Y P1Q 0.00 
S P G - 9 R11 1.CG 
RF6-1fc P12 1 .00 
AT-5 P13 2.0C 
AT-7 FU 1 .OC 
P P S 7 R15 1.00 
s "^ P 2 M R16 2.00 
DU'-"M V P17 1 .00 
DU^M Y Rl « 1 .00 
D U ■■■' :^ Y R15 1.C0 
C U '-^ ^^ Y P2C ; :..     1. c 0 
T55 R21 2. CO 
T6r R22 ?.00 
T^i PZ3 2.00 
T72 P24 2.00  " 
7 Q 2 P2 5 2.00 (, 
ZSU-Z3 P26 2.00 
0 u "^^ •^ Y R2^ 1.0 0 
C U '^ >1 Y R2S 1.00 ^' 
C U "" M Y P2- 1.00 
S A-1 A R30 1 .00 
SA-6 P31 2.CC 
SA-7 F32 1.00 '■'"■■ . 

5 A-3 p ■!. "^ 2.00 
bA-9 P3^ 2.CO 
Sfl-1 1 ^35 2.00 
hOPL ITE R36 2.00 
HIP-^ R37 2.00 
H I N 0 - D P3 = 2.0C 
r u ^■ yi Y P3? 1 .00 
C U " M Y 9^0 1.00 
^I6-L1 P4i 1.00 
LT \/EH D Ri2 ZO.CC 
H V Y A R >' : [?^3 ? . C 0 
L T A =v !^ D P44 :o.ro 
DU'-'M Y R45 1 .00 
ACRV-Z CK C !:':.6 1 .0 c 
•■ (j V V, Y PA? 1.00 
L. U ^' M Y PA- 1.CC 
D U ^ M Y PA? 1 .00 
D LI " '■^ Y PSO 1.GC ' 
V 0 P 2 VI R51 2.00 
N'1 2UT P52 2.QC 
D U '•• M Y P53 A. CO 
D U ^' M Y R5A 1.00 * 
L' U "-"^l Y P55 1 .CO 
hi 22T/S F56 1.00 
H1 "^ZT/S P57 2.00 
Li :2T + P5? 2. CO 
r u'" i^ Y R5C ^ 1.00 
. U " M Y P6C 1 .00 

TO 

Figure D-IV-4. Labeled PCAS, Side 1, Type 1 Versus Side 2, 
Types 1-60 
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Section III. OUTPUT 

D-IV-3. Figure D-IV-5 illustrates the first 11  lines of a Combat Module 
format PCAS element. 

a. Lines 1 through 11 are related to category types of the 50 Side 1 
and 60 Side 2 weapon types.  Data on line 1 is not used: However, because 
this file is read with an unformatted read, there must be 5 digits on line 
1. The second digit is the number of Side 1 target types. The third digit 
is the number of Side 2 target types. The fourth digit is the number of 
Side 1 shooter types. The fifth digit is the number of Side 2 shooter 
types. 

b. Lines 2 and 3 have 60 numbers which are the target types of the 60 
Side 1 items. 

c. Lines 4 through 6 are the 60 shooter types of the Side 1 items. 

d. Lines 7 and 8 are the 60 target types of the Side 2 items. 

e. Lines 9 through 11 are the 60 shooter types of the Side 2 items. 

f. Lines 12 through the end of the file have three columns of numbers, 
but only the last column is used. That column is the.number of personnel 
credited as killed to two decimal places. Therefore, the 1000 in the third 
column on line 12 means when BOl kills one ROl, 10.00 people are killed. 
The following 59 lines show BOl versus R02 through R60. Starting with line 
72, 802 versus ROl through R60 personnel casualties are listed, then the 
rest of the Side 1 types through B60. Side 2 as a shooter follows: ROl 
killing BOl through B60 until the last line which is R60 killing B50. 

D-IV-5 



CAA-D-84-14 

1 4 4 12 13 
111111212212112222333333322222 
121224444442324344222222222222 
13 1111123333333344355555S5 
6 6 3 3 3 7 7 7 3 4 8 8 8 2 2 9 13 13 13 12 12 12 12 12 10 
10 10 10 10 11 11 11 11 11 11 
111112222211211222223333322221 
212224444442324222222222222222 
13 11 1122200333334000055555 
6000777777888009 13 13 13 0 12 0000 
10 10"'" ' ' 0 0 0 11 11 11 0 0 

100 100 1000 
100 100 1000 
1C0 100 1000 
100 100 100 
100 100 100 
100 
300 

100 100 
300 400 

200 200 300 
000 000 000 
000 000 000 
100 100 100 
100 100 100 
200 ' 200 200 
100 100 100 
100 100 100 
200 200 200 
100 100 100 
100 1G0 1Q0 
100 100 100 
100 100 100 
100 100 200 
100 100 200 

. 100 100 200 
100 200 

100 100 200 
200 2C0 200 
100 100 100 
100 100 100 
100 100 100 
100 100 100 

188 200 200 
100 100 

200 200 200 
200 200 200 

188 200 200 
200 200 

200 200 200 
200 200 200 
100 100 100 
100 100 100 
100 100 100 
■ 00 100 2000 
■ 00 100 200 
100 100 3000 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
100 100 100 
200 200 200 
2C0 200 200 
200 200 4C0 
100 100 100 
100 100 100 
100 100 100 
20O 200 200 
200 200 2Q0 
100 100 100 
100 100 100 

Figure D-IV-5. Combat Module Format PCAS 
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Section IV. RUNSTREAM 

D-IV-4. There is a program to convert labeled PCAS data to Combat Module 
format, and another program to convert Combat Module format to labeled PCAS 
format. Because of the repetitive structure, it is generally easier to 
change the personnel losses in the Combat Module format using the system 
EDITOR. Unique type-on-type losses which involve only one or a few 
engagements may be easier to change in the labeled format. 

a. The runstream to convert labeled to Combat Module format is in 
Figure D-IV-6. 

iASG,T AF PI . 
iASG,T 0AFP1. 
5 E 0 , I Q A F P 1 . 

ADD *H7PCAS .LABFLED/H 
EX I 
o^XTyT *h7AFP.S7i:i»'-PCA£ 
lED CAFP1.,*H7PCAS.H 

Figure D-IV-6. PCAS Runstream to Convert Labeled to Combat 
Module Format 

b. The runstream to convert Combat Module format to labeled is in 
Figure D-IV-7. 

LA^G.A    H7AF'^FILES/XXX/XXX. 
a A S G , T    A r P 1 . 
aASG,TAFP?. 
:iA?G,T    0AFP1. 
iE D, IG    AFP1 . 

ADO    H 7 A F P F I L E S . I N V H Y, L C / P A P :■ 
E X I 
■vED,IQ    AFPZ. 

ADD    *H7PCAS.H 
L X I 

:i;XQT    ♦M7AFP.S7Jh-PCAS 
xED    CAFPl.,*h^PCAS.LARELED/H 

Figure D-IV-7. PCAS Runstream to Convert Combat Module 
Format to Labeled 
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Section V. PROGRAMS 

D-IV-5. The program to con 
is H7AFP.M-PCAS. The absol 
labeled format has only the 
format must have mobility k 
firepower kills. The progr 
the mobility or firepower i 
read in the program, there 
power kill is read. Theref 
times to the Combat Module 
mobility/firepower the same 
flowchart are in Figures D 

vert labeled PCAS data to Combat Module format 
ute program is H7AFP.870M-PCAS. Although the 
mobility firepower kills, the Combat Module 
ills and firepower kills as well as mobility/- 
am which processes the PCAS data does not use 
nformation; however, because of the unformatted 
must be two data items before the mobility/fire- 
ore, the mobility/firepower kill is moved three 
format, giving mobility, firepower, and 
value. The I/O flow for H7AFP.M-PCAS and its 
IV-8 and D-IV-9. 

D-IV-6. The program to convert Combat Module format PCAS to labeled format 
is H7AFP.M-PCAS. The absolute program is H7AFP.870M-PCAS. The mobility 
kills and the firepower kills (the first and second column starting on line 
12) are dropped because that information is not used. The labeled format 
shows only mobility/firepower kills. The I/O flow for H7AFP.H-PCAS and its 
flowchart are Figures D-IV-10 and D-IV-11. 

H7PCAS. 
labeled 
element 

H7AFP.870M-PCAS H7PCAS. 
element 

Figure D-IV-8. H7AFP.M-PCAS I/O Flow 
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1 
Perform 

READ-CATS 
2  times 

1 
Perform 

'/iRITE-PCAS 
60 times * 

\ 

(^         EOJ J 

Perform 

Write-TGT-CATS 
60 times * 

' ' 

Perform 
WRITE-SHOOT- 

CATS 
60  times* 

Store shooter 

category in 

table 

Perform 

MOVE-PCAS 

Move target 
category to 
output line 

*These numbers are hardwired 
f       Exit        J 

I'ove unit value 
to i-iKILL,  FKiLL, 
MFKILL  unit 
positions  

flove fraction 
value to KKILL 
FKILL,  MFKILL 

fraction  position 

WRITE-SH00T-CAT5 

Move  shooter 

category from 

table  to output 

Figure D-IV-9.    H7AFP.M-PCAS Flowchart 
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H7AFPFILES. 
inventory 
element 

H7PCAS. 
element 

H7PCAS. 
i^.( labeled 

element 

Figure D-IV-10. H7AFP.H-PCAS I/O Flow 
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rstart] 

Read 
inventory 

Fill Blue 
name table 

Fill Red 
name table 

Read 
PCAS 

Move total 
category values 
to outDut 1ines 

write total 
category 

output lines/ 

Perform 
PARSE-CAT- 

fields 2 times 
(Blue targets) 

Perform 
PARSE-CAT- 

fields 3 times 
(Blue shooters' 

Perform 
PARSE-CAT- 

fields 2 times 
(Red targets) 

Perform 
PARSE-CAT- 

fields 3 times 
(Red shooters) 

Write 
Blue 

categories 

Write 
Red 

categories 

Perform 
write-B-page 

50 times * 

PARSE-CAT-fields 

Read 
PCAS 

Perform 
move- 

positions 

'•iove-positions 

riove current 
character in  line 

to hold area 

Kiove no Id 
value to 

table 

Perform 
write-R-page 

60 times  * <ZZ) 
*These numbers are hardwired 

Figure D-IV-11. H7AFP.H-PCAS Flowchart 
(page 1 of 2 pages) 
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Write-B-page 

Write Blue 
headings 

T 
Perform 

move-B-targets 
60 times* 

Move-B-targets 

Move target 
headings 

Read 
PCAS 

I 
Move MFKILL 
value to units 

and fraction pos 

T 
Write 

MFKILL 
PCAS 

Write-R-page 

Write 
Red 

headings 

Perform 
move-R-targets 

60 times * 

Move-R-targets 

Move 
target 

headings 

Read 
PCAS 

T 
Move MFKILL 

value to units 
and fraction pos 

T 
Write 

MFKILL 
PCAS 

*These numbers are hardwired 

Figure D-IV-H.    H7AFP.H-PCAS Flowchart 
(page 2 of 2 pages) 
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ANNEX V TO APPENDIX D 

AFP ENGAGEMENT CHARACTERISTICS FILE 

Section I. OVERVIEW 

D-V-1. This annex describes the engagement input to the Combat Module. 
The engagement file contains the participation, duration of engagement, 
number of sites (default value of 1.00, same as ADDITIONALS), and maximum 
number of conflicts for each of the 60 Side 1 versus 60 Side 2 conflicts. 
There is a program to convert a labeled version of the engagement data to 
Combat Module format and a program to convert the module format to labeled. 
Because of the repetitive nature of the file, changes can easily be made to 
the Combat Module format using the system EDITOR. For specific type on 
type changes, it may be clearer to change the labeled version. The option 
of converting from one format to the other is available to be used as 
required. Generally, only one element in the engagement file is needed for 
an AFP run, i.e., no changes by posture or environment. 

Section II. INPUT 

D-V-2. The engagement file consists of five columns of numbers: 

Column 1 - fraction of Side 1 in each engagement. 

Column 2 - fraction of Side 2 in each engagement. 

Column 3 - duration of engagement in minutes. 

Column 4 - number of sites. 

Column 5 - maximum number of conflicts. 

Table D-V-1 depicts the organization of the file. Figure D-V-1 shows 
sample lines of a labeled engagement file. Figure D-V-2 shows sample lines 
of a Combat Module engagement file. 
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Table D-V-1. Engagement File Organization 

Side 1 

Side 1 

Type 1 

Type 2 

Side 1 Type 50 

vs 
vs 

Side 
Side 

2 
2 

Type 1 
Type 2 

vs Side 2 Type 5 

vs 
vs 

Side 
Side 

2 
2 

Type 1 
Type 2 

vs Side 2 Type 6 

vs 
vs 

Side 
Side 

2 
2 

'- Type 1 
Type 2 

vs Side 2 Type 6U 
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SIDE 1 SYST6M: BTRP DfEP AFP tt      B01 

SIDE2 SIDE1 Z SIDE2 X DURATION  « OF MAX If 
SYSTEM AFP « PARTICIPATION PARTICIPATION (IN WIN)   SITES CONFLICT 
RTRP DEEP R01 100 100 2.01 .00 4.00 
AKS-74 R02 100 100 2.01 .00 4.00 
7.60G!«I RC3 100 100 2.01 1.00 4.00 
RSNIPE RC*. 100 100 2.01 .00 4.ao 
GREN30 RC5 100 100 2.01 I.QO 4.00 
3RDM-2 R06 100 100 2.01 .DC 4.00 
3TR-60 R07 100 100 2.01 .00 4.00 
?1P-K R08 100 100 2.01 .00 4.00 
DU'-fiY RC9 100 100 2.01 t.OO 4.00 
CU*!MY RIO 100 100 2.01 1.00 4.00 
SPG-5 R11 100 100 2.01 .00 4.00 
RPG-16 R12 100 100 2.01 .00 4.00 
AT-5 R13 100 100 2.01 .00 4.00 
AT-7 R14 100 100 2.01 .00 4.00 
RPG 7 R15 100 100 2.01 (.00 4.00 
8WP2f< R16 100 100 2.01 .00 4.00 
DUf«tiY R17 100 100 2.01 I.OQ 4.00 
DU'^M Y R18 100 100 2.01 1.00 4.00 
DU^MY R 19 100 100 2.01 1.00 4.00 
DU'^M Y R20 100 100 2.01 .00 4.00 
T55 R21 100 100 2.01 .00 4.00 
T62 R22 100 100 2.01 I.00 4.00 
ra^i R23 100 100 2.01 I.QO 4.00 
T72 R24 100 100 2.01 .00 4.00 
T8 0 R25 100 100 2.01 1.00 4.00 
:su-23 R26 100 100 2.01 I.00 4.00 
DUMMY R27 100 100 2.01 r.oo 4.00 
DU"'MY R23 100 100 2.01 !.00 4.00 
DU^MY R29 100 100 2.01 t.OO 4.00 
SA-14 R30 100 100 2.01 I.00 4.00 
SA-0 R31 100 100 2.01 1.00 4.00 
SA-7 R?2 100 100 2.01 1.00 4.00 
SA-S R33 100 100 2.01 1.00 4.00 
SA-9 R34 100 100 2.01 1.00 4.00 
SA-11 R35 100 100 2.01 1.00 4.00 
HOPLITE R36 100 100 2.01 1.00 4.00 
HI P-E R37 100 100 2.01 t.OO 4.00 
HI^JD-0 R3S 100 100 2.01 1.00 4.00 
CU^MY R39 100 100 2.01 t.OO 4.00 
DU'^MY R40 100 100 2.C1 1 .00 4.00 
.VI6-21 R41 100 100 2.01 t.OO 4.00 
LT VEH 0 R42 100 100 2.01 t.OO 4.00 
HVY ARM D R43 100 100 2.01 1.00 4.00 
LT ARM D R44 100 100 2.01 I .00 4.00 
DUr*MY R45 100 100 ?.01 t.OO 4.00 
ACRV-2 CSCR46 100 100 2.01 t.OO 4.00 
OU«MY R47 100 100 ?.C1 t.QO 4.00 
DU-'MY R48 100 100 2.01 t.OO 4.00 
uU>«MY R49 100 100 2.01 1.00 4.00 
DUf^MY R50 100 100 2.01 t.OO 4.00 
M0?2M R51 100 100 2.01 t.OO 4.00 
'-IZOT R52 100 100 2.01 t.OO 4.00 
DUMMY R53 100 100 2.01 t.OO 4.00 
OU''MY R54 100 100 2.01 I .00 4.00 
DU^M Y R55 100 100 2.01 1 .00 4.00 
HI22T/S R56 100 100 2.01 1 .00 4.00 
Hi52T/S R57 100 100 2.01 1 .00 4.00 
Li22T+ R58 100 100 2.01 t.OO 4.00 
OU^MY R59 100 100 2.01 t.OO 4.CO 
DU«MY R60 100 100 2.01 1.00 4.00 

Figure D-V-1. Labeled Engagement File 
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ICC CO 201 ICC too 
ICO CO ?01 ICO too 
ICO 100 ^z^ 100 ton 
ICO 0 0 2C1 IOC ton 
ICO CO ?01 luD too 
1GG 00 ?u1 1 rn too 
ICO CO 2u1 100 tC" 
1C0 CO 201 luC toe 
100 CO 201 1 ' n to^ 
ICG 00 201 IOC ton 
100 ICO 201 100 too 
100 CO 201 1CC too 
ICC ICQ 201 100 ton 
100 ICO 201 1C0 ten 
ICO ICO 201 1 QP toe 
100 CO 201 100 toe 
ICC ICO 201 100 ton 
ICC 100 201 IOC too 
ICO CO 201 10C toe 
ICO IOC 201 100 ten 
100 100 201 luC tee 
1 U u 100 201 IOC ton 
100 100 201 1 U I' ton 
100 100 201 100 ton 
ICC 100 201 IOC toe 
IOC ICO 201 IOC toe 
ICO IOC 201 1 •" ^'■ ton 
IOC IOC 201 IQf^ ton 
100 100 201 1 I. L ton 
100 100 201 IOC ton 
100 100 201 1 r o tee 
100 IOC 201 1 , p toe 
ICO ICO 201 100 too 
100 ICO 201 1C0 ton 
ICO 100 201 too 
100 100 201 IOC tee 
ICO ICO 201 luO ton 
ICO 'CO 201 100 toe 
100 c c 201 I:P ton 
ICG IOC 201 KC tee 
ICO IOC 201 100 toe 
ICC ICO 201 IOC tee 
100 100 1 "^ tec 
100 100 201 IOC toe 
ICC IOC 2u^ 100 toe 
ICO 100 201 1 '' 0 1 u - tc^ 
ICO IOC 201 I^C too 
ICO ICG 201 100 too 
ICO ICQ 201 IOC ton 
100 |00 201 IOC too 
100 1 \J  u 2u 1 1  <-' W' tee 
100 ICC 2u1 IOC toe 
ICO ICC 201 ^ ^^ ton 
ICO ICC 201 ICO ten 
ICO 100 2J1 10C too 
ICO '00 2o1 luC toe 
ICC IOC 201 ICO toe 
100 ICO 201 100 4 no 
ICO ICO 201 luO toe 
ICC ICO 2u1 IOC tco 

Figure D-V-2. Combat Module Format Engagement File 
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Section III. OUTPUT 

D-V-3. Both the labeled and the Combat Module formats were described in 
Section II. 

Section IV. RUNSTREAMS 

D-V-4. The I/O flow of the process to convert labeled to Combat Module 
format is shown in Figure D-V-3. The runstream is shown in Figure D-V-4. 

Labeled 
enqage 
file 

H7AFP.870M-engage -^{ h7engage 

Figure D-V-3. Labeled to Combat Module Format I/O Flow 

iASb,TAFP1. 
iASG.T OAFPI. 
" E 0 , I Q A F P 1 . 

ADD    ■*H7E^6AG£.LA3ELE0/+^ 
EX I 
iXQF    ♦h7AFP.i:7Gr''-EN."AGE 
'^: E D    C A F P 1 . , » H "^ E r. G A G £ . H 

Figure D-V-4. Labeled to Combat Module Format Runstream 
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D-V-5. The I/O flow of the process to convert module format to labeled is 
shown in Figure D-V-5. Weapon system names from the H7AFPFILES.INVENTORY 
element are used to label the H7ENGAGE element. The runstream is shown in 
Figure D-V-o. 

Inventory 

H7engage 

H7AFP.870H-engage 
Labeled 

■^►1  engage 
file 

Figure O-V-5. Combat Module Format To Labeled I/O Flow 

aiASG.A H7AFPFILES/XXX/'XXX. 
l^Af G ,T AFP1 . 
. A ? 3 , T A F P 2 . 
;■ E D , G, I A F P 1 . 

ADD    h7AFPFILES.INVHf;-/i=APD 
X E D , & I     A F P 2 . 

ADD *H7ENGA6E.H 
» A S G , T 0 A F P 1 . 
i^X-^T *H7AFF.S7uh-ENGAGE 
'.ED CAFP1.,*H7CNGA6E.LACLLED/M 

Figure D-V-6. Combat Module Format to Labeled Runstream 
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Section V. PROGRAMS 

D-V-6. The program which converts the labeled format to Combat Module 
format is H7AFP.M-ENGAGE. The absolute program is H7AFP.870M-ENGAGE. The 
program I/O flow is the same as Figure D-V-3. The program flowchart is in 
Figure D-V-7, 

r     start       ^ 

' ' 

Perform 
write-shooters 

60 times 

♦ 
(    ™    ) 

Write-shooters 

Read 
engagement 

file 
4 times* 

Get-pointers 

Read 
enaagement 

file 

Perform 
get-pointers 

60 times ** 

Move correct 
input to 
output 

"•This number is hardwired 

Write 
output 
record 

*Read past heading 

Figure D-V-7. H7AFP.M-ENGAGE Flow Chart 

D-V-7. The program which converts the Combat Module format to labeled 
format is H7AFP.H-ENGAGE. The absolute program is H7AFP.870H-ENGAGE. The 
program reads weapon system names from the inventory file and labels the 
engagement data. The program I/O flow is the same as Figure U-V-S. The 
program flowchart is in Figure D-V-8. 
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(       start ) 

Write-shooters h'rite-pointers 

Read 
inventory 

file 

Fill table 
with Blue 
and Red 

names 

' ' 

Perform 
write-shooters 

60 times * 

' r 

Q^Z) 

Move B-name and 
AFP number 
to heading 

T 
Write 

headings 

Perform 
write-pointers 

6C times * 

*These numbers are hardwired 

Move R-name and 
AFP number 
to line 

T 
Read 

engage 
file 

T 
riove engage data 
to output v;ith 

Deriods  in numeric 

T 
Write 

output 
record 

Figure O-V-8.    H7AFP.H-ENGAGE Flow Chart 
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ANNEX VI TO APPENDIX D 

AFP SSPK FILE 

Section I. OVERVIEW 

D-VI-1. This annex describes the process by which the SSPK values from 
AMMSA/BRL are modified for the AFP Combat Module. There are two pointer 
files, one for Side 1 (Blue) weapon types and one for Side 2 (Red) weapon 
types. These pointer files have shooter/target matrices which, for e^jery 
shooter/target combination have: a pointer to the open SSPK value, a 
pointer to the defilade SSPK value, a moving target degradation pointer, a 
moving firer degradation pointer, and a night degradation factor. The 
pointers "point" to lines in other files which contain the actual values to 
be used. Lines in H7AFPPK contain the SSPK values for stationary firers 
and stationary targets in the open and in defilade. H7M0VETGT has 
degradation factors which are multiplied against the SSPK values if the 
environmental conditions call for a moving target. H7M0\/EFIRER has 
degradation factors which are multiplied against the SSPK values if 
environmental conditions call for a moving firer. After all degradation 
factors have been taken into account, a modified SSPK for each 
shooter/target combination is generated. Figure D-VI-1 illustrates the I/O 
flow of the SSPK generation process. The program H7AFP.M-SSPK reads the 
above mentioned files and generates a Combat Module format modified SSPK 
file and a labeled format file. 

Section II. INPUT 

D-VI-2. There are two labeled SSPK pointer elements, H7AFPFILES.BP0INT and 
H7AFPFILES.RP0INT. The BPOINT element shows Blue weapon types as shooters 
versus the Red weapon type targets. RPOINT shows Red as the shooters. The 
logical organization (Table D-VI-1) is the same for both BPOINT and RPOINT. 
An example page from BPOINT is in Figure D-VI-2, The following information 
is in the pointer elements: 

a. The shooter name and AFP number. 

b. The weapon used by that shooter against each target. 

c. The ammunition used by the weapon. 

d. The target name and AFP number. 

e. Pointer to the SSPK for conflicts in the open. 

f. Pointer to the moving target degradation factor. 

g. Pointer to the SSPK for conflicts with the target in defilade. 
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H7AFPFILES, 

BPOINT 

H7AFPFILES, 

BPOINT 

H7AFPPK. 

element 

H7M0VETGT. 

H7M0VEFIRER H 

Accept conflict 
conditions 4 

H7PKS. 
■^"I modified 

SSPKs 

H7PKS. 
labeled 
modified 
SSPKs 

Figure D-VI-1. SSPK I/O Flow 
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Table D-VI-1. Logical Organization of SSPK Pointer Elements 

BOl vs ROl 
R02 

R60 
B02 vs ROl 

R02 

R60 

B60 vs R60 
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SHOOTER SYSTEM:  DRAGON SHOOTER «811 

SHOOTER   TYPE OPEN MOVING   DEF MOVING NIGHT 
*EAPON    AMMO   TARGET   TGT » TGT TGT TGT FIRER OEGRAD 

RTRP R01 627 Q60 627 060 .67 
AKS-74 R02 627 060 627 060 .67 
7.6CGM R03 627 060 627 060 .67 
RSNIPE R04 627 060 627 060 .67 
GREN30 R05 627 060 627 060 .67 

DRAGON    HEAT   BRDM-2 R06 151 016 152 016 .80 
DRAGON    HEAT   BTR-60 R07 151 016 152 016 .80 
DRAGON     HEAT    BMP-R R08 153 016 154 016 .80 

DUMMY RC9 627 060 627 060 .6^ 
DUMMY R10 627 060 627 060 .6? 
SPG-9 R11 627 060 627 060 .67 
RPG-16 R12 627 060 627 060 .67 

DRAGON    HEAT   AT-5 R13 163 016 164 016 .80 
DRAGON    HEAT   AT-7 R14 627 060 627 060 .67 

RPG 7 R15 627 060 627 060 .67 
DRAGON    HEAT   BMP2M R16 153 016 154 016 .80 

DUMMY R17 627 060 627 060 .67 
DUMMY 818 627 060 627 060 .67 
DUMMY R19 627 060 627 060 .67 
DUMMY R?0 627 060 627 060 .67 

DRAGON    HEAT   T55 R21 155 016 156 016 .80 
DRAGON    HEAT   T62 R22 155 016 156 016 .80 
DRAGON    HEAT   T64 R23 157 016 158 016 .80 
DRAGON    HEAT   T72 R24 159 014 160 016 .80 
DRAGON    HEAT   TSO fi25 161 016 162 016 .80 
DRAGON    HEAT   ZSU-23 R26 165 016 166 016 .80 

DUMMY R27 627 060 627 060 .67 
DUMMY R28 627 060 627 060 .67 
DUMMY R29 627 060 627 060 .67 
SA-U R30 627 060 627 060 .67 
SA-6 R31 627 060 627 060 .67 
SA-7 K32 627 060 627 060 .67 
SA-8 R33 627 060 627 060 .67 
SA-9 R34 627 060 627 060 .67 
SA-11 H35 627 060 627 060 .6"^ 
HOPLITF R36 627 060 627 060 .67 
HIP-E R37 627 060 627 060 .67 
HINO-D R38 627 060 627 060 .67 
DUMMY R39 627 060 627 060 .67 
DUMMY R40 627 060 627 060 .67 
MIG-21 R41 627 060 627 060 .67 
DUMMY R42 627 060 627 060 .67 
DUMMY R43 627 060 627 060 .67 
DUMMY R44 627 060 627 060 .67 
DUMMY R45 627 060 627 060 .6:' 

DRAGON    HEAT   ACRV-2 CSC R46 151 016 152 016 .SO 
DUMMY R47 627 060 627 060 .67 
DUMMY R48 627 060 627 060 .67 
DUMMY R49 627 060 627 060 .67 
DUMMY R50 627 060 627 060 .67 
Ma82M R51 627 060 627 C60 .67 
M12CT R52 627 060 627 060 .67 
DUMMY R53 627 060 627 060 .67 
DUMMY R54 627 060 627 060 .67 
DUMMY R55 627 060 627 060 .67 
H122T/S R56 627 060 627 060 .67 
H152T/S R57 627 060 627 060 .67 
L122T+ R58 627 060 627 060 .67 
DUMMY R59 627 060 627 060 .67 
DUMMY fi60 627 060 627 060 .67 

Figure D-VI-2. H7AFPFILE.8P0INT Example Page 
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h. Pointer to the moving shooter degradation factor. 

i. Night degradation factor. 

D-VI-3. The actual SSPK values are in SECRET*H7AFPPK. There are no labels 
in the file, only six columns of numbers: 

column - SSPK at 250 m 
column - SSPK at 500 m 
column - SSPK at 1,000 m 
column - SSPK at 1,500 m 
column - SSPK at 2,500 m 
column - SSPK at greater than 2,500 m 

Each line in the file is "pointed to" by the pointers in 8P0INT and RPOINT. 
For example, the value 627 in the Open Tgt column of BPOINT means that the 
six numbers on line 627 of H7AFPPK are the SSPK values for that Blue and 
Red conflict combination in the open. A value of (396 in the Def Tgt column 
means line 96 has the SSPK values for that Blue and Red conflict 
combination with the target in defilade. There is no sequential order to 
this file. New SSPK values are added to the end of the file as they are 
needed. However, because of the pointer structure, values are not moved 
within, deleted from, or added to the middle of the file. The file may 
grow as large as 2,000 lines. At that point, M7AFP.M-SSPK, the program 
which reads H7AFPPK must be changed because it only allows for a 2,000 line 
maximum in its array. Figure D-Vt-3 is an example of what H7AFPPK might 
look like. Because the file is SECRET, the values shown in Figure D-VI-3 
have been adjusted and are not true SSPKs. 

. c; .01 .00 .00 . c c 

.04 .CL .00 .00 .^0 

.o: .01 .00 .00 .00 " n 

. 45 .1£ .00 .00 r n .'^'C 

.34 .14 .oc n n, .DC 
•   il   tl .39 .00 .00 .CO .CO 
.17 .07 .on .00 .00 .00 
.•^S .95 .95 .^5 .95 ."■0 
. ''G .9C .90 . ,C 
•  C ;! .6Z .62 .^6 .76 ■ .-0 
.6^ .67 .67 .82 .ro 

.65 .85 .59 .60 . :o 
.At .47 .6? .67 A 7 . "C 
.^1 .91 .91 .91 .9 I .00 
.::S .SS .58 .«£ .a? 
.93 .93 .93 .93 .9:' ."u 
. t G .61 .63 .64 .6^ .00 
.64 .65 .67 .65 .7? . ^0 
• c 1 .81 .8 1 .31 .61 .00 
.65 .65 .65 .65 .65 
.90 .9C .90 .9C .9': • J j 
.c8 .88 .89 .91 .94 .00 
.;5 .8fc .87 .39 .91 .00 
.91 .91 .91 .91 .91 .00 
. 1.'-' .06 .02 .00 .00 ."0 

Figure D-VI-3. H7AFPPK Example 
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O-VI-4. Moving target degradation factors are in H7M0VETGT. The file is 
shown in Figure D-VI-4. There are six columns of numbers in this file: 

1st column - degradation factor for 250 m SSPK 
2d column - degradation factor for 500 m SSPK 
3d column - degradation factor for 1,000 m SSPK 
4th column - degradation factor for 1,500 m SSPK 
5th column - degradation factor for 2,500 m SSPK 
5th column - degradation factor for greater than 2,500 m SSPK 

The number in the Moving Tgt column of BPOINT and RPOINT points to a line 
in H7M0VETGT which has the degradation factors. These factors are multi- 
plied times the corresponding SSPK values if conditions of the conflict 
call for a target to be on the move. This file, like H7AFPPK, has no 
sequential order. As new degrading factors are needed, they are added to 
the end of the file. Additions to or deletions from the middle of the file 
are not allowed. The file may grow as large as 100 lines. If more lines 
are needed, change the array size in the program H7AFP.M-SSPK which reads 
this file. 

D-VI-5. Moving firer degradation factors are in H7M0VEFIRER. The file is 
shown in Figure D-VI-5. This file is exactly like H7M0VETGT except the 
factors are for moving shooter conditions and use the Moving Firer column 
in BPOINT and RPOINT. It also has a maximum size of 100 lines. The array 
in program H7AFP.M-SSPK must be expanded if more lines are needed. 
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.50 .00 .00 .00 .00 .00 

.50 .00 .00 .00 .00 .00 
1.00 .80 .00 .00 .00 .00 
1.00 .80 .50 .25 .10 .00 
0.5 0 0.00 0.00 0.00 0.00 0.00 
1.G0 0.80 0.80 0.80 0.80 0.00 
0.50 0.50 0.00 0.00 0.00 0.00 
O.?0 0.80 0.80 0.80 0.80 0.80 
1.00 1.00 1.00 1.00 1.00 1.00 
1.00 0.80 0.00 0.00 0.00 0.00 
1.00 1.00 0.96 0.85 0.75 C.65 
1.00 1.00 0.96 0.85 0.75 0.65 
1.00 1.00 0.90 0.63 0.52 0.41 
1.C0 1.00 0.89 0.61 0.46 0.32 
1.00 1.00 0.92 0.57 0.48 0.39 
0.?5 0.85 0.00 O.CO 0.00 C.OO 
0.13 0.00 0.00 0.00 0.00 0.00 
O.SO 0.80 0.80 0.80 0.80 0.80 
0.30 0.80 0.80 0.80 0.80 0.80 
0.80 0.80 0.80 0.80 0.80 0.80 
1.00 1.00 1.00 1.00 1.00 1.00 
O.SO 0.80 0.80 0.80 0.80 0.8Q 
0.00 1.00 1.00 1.00 0.00 0.00 
G.OO 1.00 1 .00 1.00 0.00 O.OC 
COO 1.C0 1.00 1.00 0.00 0.00 
1.00 1 .00 1.00 1.00 1.00 1.0Q 
G.80 0.60 0.80 0.80 0.80 0.80 
G.SO 0 .80 0.80 0.80 C.8C 0.80 
0.50 0.50 0.00 0.00 O.OC 0.00 
0.50 0.50 0.00 0.00 0.00 0.00 
0.50 0.50 0.50 0.00 0.00 0.00 
0.5 0 0.50 0.50 0.50 0.50 0.00 
1.00 1.00 1.00 1.00 1.00 0.00 
1.00 1.00 1 .00 0.00 0.00 O.OQ 
0.50 0.50 0.50 0.50 0.50 0.50 
G.97 0.67 0.16 0.11 0.08 0.00 
0.50 0.50 0.50 0.00 0.00 ecu 
1.00 1.00 0.78 0.67 0.56 0.45 
1.00 1.00 0.88 0.57 0.48 0.39 
1.C0 1 .00 0.95 0.77 0.66 0.56 
1.00 1.00 0.95 0.77 0.66 C.56 
1.G0 1.00 0.95 0.77 0.66 0.56 
0.50 0.50 0.50 0.00 C.OO 0.00 
0.50 0.50 0.50 0.00 0.00 0.00 
0.33 O.OE 0.08 Q.OO 

0.00 o'.oo 
0.00 

0.33 0.08 0.08 O.OQ 
1.00 1.00 1.00 1.00 1.00 0.00 
1.00 1.00 1.00 0.00 0.00 0.00 
1.00 1 .00 1 .00 1.00 1.00 1 .00 
1.C0 1 .00 0.88 0.60 0.48 0.3o 
1.00 1 .00 1 .00 0.00 0.00 O.OQ 
C.50 0.50 0.50 0.00 C.OO 0.00 
0.50 0.50 0.50 O.CO O.OC 0.00 
1.00 1 .00 1 .00 1.00 1.00 1.00 
1.G0 1.00 1 .00 1.00 1 .00 1.00 
1.GQ 1 .00 1 .00 1.00 1 .00 1.0Q 
1.G0 0.93 O.AA 0.00 C.OO 0.00 
1.00 1.00 1.00 1.00 1.00 0.00 
1.00 1.00 1 .00 1.00 1.00 0.00 
1.00 1 .00 1 .00 1 .00 1 .00 0.00 
1.00 1.00 1 .00 1.00 1 .00 0.00 
e.50 0.50 0.50 0.50 0.50 0.50 
c.50 0.5C 0.50 0.50 0.50 0.5Q 

F iqure D-VI-4.    H7M0VETGT 
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.'0 .00 .00 .00 .00 .00 
■  .JO .00 .00 .00 .00 .00 

.60 .60 .00 .00 .00 .00 

.60 .60 .60 .60 .60 .00 
0.30 0.00 0.00 0.00 0.00 0.00 

.60 0.60 0.60 0.00 o.oc 0.00 
0.20 0.30 0.00 0.00 coo 0.00 
0.60 0.60 0.60 0.60 C.6C 0.60 
1.00 1.00 1.00 1.00 1.0C 1.00 

.60 0.60 0.00 0.00 0.00 COG 

.96 .87 0.81 0.80 C.7S 0.75 

.98 .87 0.61 0.80 0.78 0.75 
1.00 .95 0.80 0.73 0.71 C69 
1.00 1.00 o.se 0.72 0.68 0.64 
1.00 .93 0.83 0.62 0.63 0.63 
1.00 1 .00 0.00 0.00 0.00 COO 
1.G0 0.00 0.00 0.00 O.OD 0.00 
0.60 0.60 0.60 0.60 0.60 0.60 
0.60 0.60 0.60 0.60 0.60 C60 
0.60 0.60 0.60 0.60 0.6C 0.60 
1.D0 1.00 1 .00 1.00 1 .00 1 .00 
0.60 0.60 0.60 C.fcO C.6D COO 
1.00 1.00 1.00 1.00 1.00 0.00 
1.C0 1.00 1 .00 1.00 1.00 0.00 
1.C0 1 .00 1.00 1.00 1 .00 0.00 
0.«0 0.80 0.80 0.80 0.8C cso 
G. 60 0.60 0 .60 0.60 0.6 0 0.60 
0.60 0. 60 0.60 0.60 0.60 0.60 
0.30 0.00 0.00 0.00 0.00 COO 
0.30 0.30 0.00 0.00 0.00 0.00 
0.30 0.30 0.00 0.00 0.00 0.00 
0.30 0.30 0.30 0.30 0.3D coo 
1.00 1 .00 1 .00 1.00 1.0C 1.00 
1.C0 1 .00 1 .00 1.00 1 .00 1.00 
0.30 0.30 0.30 0.00 0.00 COD 
C.93 0.87 0.67 0.44 0.20 coo 
0.30 0.30 0.00 0.00 0.00 0.00 
0.99 0.92 0.86 0.88 0.80 0.73 
0.97 0.75 0.53 0.38 0.34 C3C 
C.98 0.75 0.5i 0.33 0.2 8 0.21 
0.9& 0.78 0.5^ 0.33 0.28 0.21 
C.=:8 0.78 0.5A 0.33 C.2P C21 
0.30 0.30 0.30 0.00 0.00 0.00 
r-      7 n 0.50 0.00 0.00 0.00 0.00 
1.G0 1.00 0.00 0.00 0.00 0.00 
1.00 1 .00 0.00 0.00 0.00 coo 
1.00 1 .00 1 .00 1.00 1.00 1 .00 
1.00 1.00 1 .00 1 .00 1.00 1.00 
1.00 1.00 1 .00 1 .00 1.00 1.00 
i.ro 1.00 1 .00 0.00 0.00 0.00 
G.SO 0.50 0.80 0.80 0.80 O.OD 
0.30 0.30 0.30 0.00 0.00 0.00 
G.30 0.30 0.30 0.00 0.00 0.00 
1.00 1.00 1 .00 1.00 1.00 1 .00 
1.00 1 .00 1 .00 1 .00 1 .00 1.00 
1.C0 1.00 1 .00 1.00 1 .00 1.00 
0.50 0.80 0.80 0.00 0.00 0.00 
1.00 1.00 1 .00 1.00 1 .00 coo 
1.00 1 .00 1 .00 1.00 1.00 1 .00 
1.00 1.00 1.00 1.00 1 .00 1.00 
1.00 1.00 1.00 1.00 1.0C 1.00 
C.60 0.60 0.60 0.60 0.60 0.60 
0.60 0.60 0.60 0.60 0.60 0.60 

Fiq ure D- -VI-5. H7M0VEFIRER 
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Section III. OUTPUT 

D-VI-6. The Combat Module format modified SSPKs which are generated by the 
program H7AFP.M-SSPK are values from H7AFPPK which have been multiplied by 
moving target degradation factors, moving firer factors, and night degrada- 
tion factors if those conditions were required. The structure is shown in 
Table D-VI-2. There are 7,200 lines, each with six values which correspond 
to the six SSPK range bands. The modified SSPKs are SECRET. 

Table D-VI-2. Modified SSPK Element Structure 

BOl vs ROl modified SSPKs 
BOl vs R02 

BOl vs R60 
B02 vs ROl 
B02 vs R02 

B02 vs R60 

B60 vs R60 
ROl vs BOl 
ROl vs B02 

ROl vs 860 
R02 vs BOl 

R60 vs B60 

D-VI-7. There is a labeled modified SSPK element generated by the program 
H7AFP.M-SSPK. This element is also SECRET. Example lines are shown in 
Table D-\/I-3. The SSPK values have been modified to keep this 
documentation UNCLASSIFIED. A header line shows the conditions of this 
conflict. The shooter name and AFP number are followed by target names and 
their AFP numbers, if any of the six SSPK values for that conflict are 
nonzero. If all values are zero, the next shooter name follows 
immediately. In the example, BTRP has SSPK values of .00 against all 
targets across all ranges. M-15 has .00 values against R03, R05-R31, 
R33-R50. 
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Table D-VI-3. Labeled Modified SSPK Element Structure 

Blue shooter stationary vs Red open moving target at daytime 

Shooter = 
Shooter -- 

= BTRP 
= M-15 

Shooter 
Shooter 

number = 
number - 

= BOl 
= B02 

RTRP 
AKS-74 

ROl 
R02 

.01 

.02 
.01 
.02 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 

Gren 30 
SA-7 

R04 
R32 

.04 

.01 
.00 
.00 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 

Shooter ■■ = 7.62 GM Shooter number = --  B03 

RTRP 
AKS-74 

ROl 
R02 

.20 

.20 
.10 
.10 

.01 

.01 
.00 
.00 

.00 

.00 
.00 
.00 

Shooter ■■ = M650GM Shooter number ■- = 304 

ZSU-23 
SA-14 
SA-7 

R26 
R30 
R32 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.01 

.00 

.01 

.00 

.00 
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Section IV. RUNSTREAM 

D-VI-8. Figure D-VI-6 shows the runstream of the program which reads the 
pointer files and the SSPK values to generate modified SSPK values. 

i^QUAL    UNCLA SS I F I ED 
iASG,T    7. 
aASu,T    i. 
a^ A S G , T    9 . 
£A SG ,T    10 . 
a A S 6 , T    1 1 . 
iA SG ,T    12. 
5ASG ,T    13. 
iASG,A H7AFPPK/XXX/XXX. 
iASG.A *H7MCVETGT. 
aAS6,A *H7r'0VFlRER. 
iED    H7AFPPK,7. 

iUSE e.,*H7>'0VLToT. 
YUSE =^.,*H7*'0VFIRER. 
iFD *H7AFPFILES.BPOINT , 1C . 
i,ED *H7AFPFILES.RPCINT,11. 
-X IT 
iX2T *H7AFP.e7j;^-SSPK 
1 
L 

1 
1 
c 
1 

'1 
I 
1G        ■ 

c 

1 2 3 4 5 6 A2 44 
1 2 3 42 4A 
.i£D 12.,H7AFPPK.SAPD-D 
£.£[> 13.,H7AFPDK.LA&cL-RAPD-D 
-:X:T 

Figure D-VI-6. Modified SSPK Generation Runstream 

Section V. PROGRAM 

D-VI-9. The program which generates modified SSPK values is H7AFP.M-SSPK. 
The absolute program is H7AFP.870M-SSPK. The flowchart for the program is 
in Figure D-VI-7. The program accepts conflict conditions for Side 1 
(Blue) shooter and Side 2 (Red) targets: (1) open or defilade target; (2) 
stationary or moving target; (3) stationary or moving firer; and (4) day or 
night. The modified SSPK values, for Blue as shooter and Red as target are 
derived using BPOINT, SSPK values in H7AFPPK, and the degradation factors. 
Then, conflict conditions for Red as shooter and Blue as the targets are 
accepted. The Red modified SSPK values are derived using RPOINT, SSPK val- 
ues in H7AFPPK, and the degradation factors depending on the second set of 
conflict conditions. The source program is shown in Figure D-VI-8. 
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CJEZ) 

CMC I Ant Ion 
of 

varlibiM 

Figure D-VI-7. Modified SSPK Generation Program Flowchart 
(page 1 of 4 pages) 
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Place value 
in range 

( Return   j 

Place value 
in range 

T 
rReturnj 

GNERR 

I 
Increment 
error 
count 

I 
Write 
error 

message 

I 
{    Return  j 

Figure D-VI-7. Modified SSPK Generation Program Flowchart 
(page 2 of 4 pages) 
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Interactive: 
user supplies 
parameters for 
super trooping 

I 
Check values to 

be in range: 
use Range and 

Range I 
functions 

I 
Do I = 1.2 

♦ 
p Do J  = 1,  ITYPS 

* 
ISAGG(I,J)  = 

.FALSE. — 

__ 

Do J=1,NGRPS(I) ISAGG(I,K) 
.TRUE. 

Figure O-VI-7.    Modified SSPK Generation Prograni Flowchart 
(page 3 of 4 pages) 
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1' 1 
j • 1 
K - 1 
L - 1 

Call 
GETAGS 

f  Return \ 

Read 
PK values 

FK(L),LM,6 , 

PK(L) ■ 
.0(1.0-PK(l)^' 

PKd) ' 
PK(L)/AGGFAC 

G> 
Write output 

to unlabeled 

Ffle on unU 12 

Write output 

to labeled 

File on unit i: -0 

Figure D-VI-7.    Modified SSPK Generation Program Flowchart 
(page 4 of 4 pages) 
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I 
2 
3 
<» 
5 
6 
7 
8 
9 

10 
11 
12 
13 
li* 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2"* 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3t 
35 
36 
37 
36 
39 
00 
41 
12 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
63 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

C 
c 
c 
c 
c 

DECLARATION 0 F DATA 

C 
C- 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c- 
c 
c 
c 
c 

COMMON/LABEL/TITLE(2),SHTNAM«2,60),TRGNAH(2,60 I 
REAL PKIN(2000,6),MVTRGT(100,6),MVFIRE(100,6 I,TEMP«6J,TEMP2«6 1 
INTEGER XA,XB,XC,XD,INDEX,PFILE,LOOP 
REAL NITE 
CHARACTER«4 SCOLOP ,TCOLOR 
CHARACTER«10 SH00TR,ARRAY 1(2J,ARRAY2»2J .ARRAYS(2) 
CHARACTER*3 SHTNUH 
CHARACTER*15 TRGNAM 
CHARACTER*39 SHTNAH 
CHARACTER*80 LINE,TITLE 
DATA ARPAYl/'   OPEN   ',• DEFILADE '/ARRAY2/• STATIONARY', 
C  MOVING  •/ARRAY3/'DAYTIME   ','NIGHTTIME '/ 

99 

32 

30 

31 

DATA DICTIONARY 

XA 
XB 
xc 
XD 
INDEX 
PFILE 
LOOP 
PKIN 
MVTRGT 
MVFIRE 
TEMP 
TEMP2 
NITE 
ZERO 
SCOLOP 
TCOLOR 
SHOOTR 
SHTNUf* 
TRGNAM 
SHTNAM 
TITLE 
LINE 
ARRAYl 
APRAY2 
APRAY3 

TARGET 0 
TARGET S 
FIRFR ST 
DAYTIME 
RECORD C 
UNIT NUM 
INDICATE 
ARRAY OF 
ARRAY OF 
ARRAY OF 
ARRAY WO 
ARRAY UO 
NIGHT DE 
LOGICAL 
SHOOTER 
TARGET C 
NAME OF 
SHOOTER 
ARRAY CO 
ARRAY CO 
ARRAY CO 
RECORD F 

It  ARRAY 
«  REPOR 

PEN r 1, TARGET DEFILADE = 2 
TATIONARY -   1, TARGET MOVING = 2 
ATIONARY : 1, FIRER MOVING = 2 
= 1, NIGHTTIME -   2 
OUNTER IN POINTER FILE 
BER OF POINTER FILE IN USE 
S 1ST OR 2ND PASS 
BASE SSPK VALUES 
MOVING TARGET FACTORS 
MOVING FIRER FACTORS 

RKING AREA HOLDING BASE OR MODIFIED SSPK VALUES 
RKING AREA HOLDING MOVING OR FIRER FACTORS 
GRADATION FACTOR 
VARIABLE INDICATING ALL ZERO VALUES 
COLOR 
OLOR 
SHOOTER WEAPON 
WEAPON NUMBER 
HTAINING TARGET NAME AND NUMBER 
NTAINING SHOOTER NAME AND NUMBER 
NTAININ6 THE TITLE OF THE REPORT 
ROM POINTER FILE 

S HOLDING PARAMETER CONDITIONS FOR CREATING 
T HEADINGS. 

LOOP=C 
IFILOOP.EQ.OITHEN 

SCOLORr'BLUE' 
TCOLQR=' RED' 
PFILE=1D 

ELSE 
SCOLOR-' RED' 
TCOLOR='BLUE' 
PF1LE=11 

END IF 

THIS SECTION ASK THE USER A SET OF OUESTIONS To 
OBTAIN THE PARAMETERS FOR THE PROCESSING OF THE SSFK'S 

WFITE<6,99JSCOLOR 
FORMAKlX,T38,'MENU',/,10X,' ANSWER THE FOLLOWING QUESTIONS TO ES 
CTABLISH THE PARAMETERS',/,ID X, ' FOR SSPK MODIFICATIONS WITH '.At, 
t' AS THE SHOOTER. ',//, 
tSX.'IS THE TARGET OPEN OR DEFILADE ?',//,lOX,' 1=0PEN ',/, 
ClOX,' ZrOEFILADE '1 
REIDC5,3D,ERR=31) XA 
IF((XA.GT.21.OR.IXA.LT.l)) GO TO 31 
FORMATCIlI 
60 TO 33 
PRINT ♦, 'ILLEGAL ENTRY, TRY AGAIN* 

Figure D-VI-8. Modified SSPK Generation Program 
(page 1 of 11 pages) 
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82 GO TO 32 
63 33  WRITE«6,98I 
S"* 98  F0RMAT|5X,«IS THE TIRGET STATIONARY OR MOVING ?',//, 
85 tlDX,' 1-STATIONARY './.lOX,* 2=M0VING M 
66 t2   READC5,30,ERR=<ll) XB 
a? IF( CXB.GT.2) .OR .IXa.LT.H I 60 TO 11 
88 GO TO 13 
89 m  PRINT ft, 'ILLEGAL ENTRY, TRY AGAIN* 
90 GO   TO   12 
91 1(3      WRITEC6,97) 
92 97      F0RMAT(5X,'IS    THE    FIRER   STATIONARY   OR   MOVING   ?',//, 
93 CIDX,'    IrSTATlONARY    ',/,lDX,«   2=M0VIN6    ') 
9» 52     READI5,3D,ERR=51)    XC 
95 IFI<XC.GT.2I.OR.{XC.LT.lJ)    GO   TO   51 
96 GO   TO   5 3 
97 51      PRINT   *,    'ILLEGAL   ENTRY,   TRY   AGAIN' 
98 GC   TO   52 
99 53      UR1TEC6,96) 

100 96      F0RMAT{5X,'IS    IT   DAYTIME   OR      NIGHTTIME   ?',//, 
101 ClOX,'    1=DAYTIME    •,/,10X,'   2=NIGHTTIME    ') 
102 62      READ(5,30,ERR=61J    XP 
103 IFI (XD.GT.2I.0R.IXC.LT.1))   GO   TO   61 
10* GO   TO   73 
105 61      PRINT   «,    'ILLEGAL    ENTRY,    TRY   AGAIN' 
106 GO   To   62 
107 C 
108 C 
1C9 C 
110 7 3      WRITE 16,901 
111 90      FORMAT!////,T35,'P   R06RAM WORKIN   G',////) 
112 C 
113 C 
11* C            READ THE SSPK BASE VALUES,MOVING TARGER FACTORS, 
115 C AND THE MOVING FIRER FACTORS INTO THE APPROPRIATE ARRAYS 
116 C FOR FUTURE PROCESSING BY SUBSCRIPTS. 

IIB C 
119 IFCLOOP.EQ.OITHEN 
120 1=1 
121 111      REAO(7,10,EN0=222UPKIN(I,JJ,J = l,6) 
122 ID      F0RMAT«6(F10.2,1X)1 
123 lrl«l 
121 GO   TO    111 
125 222 K=l 
126 333      READe8,20,END=111JCMVTRGT«K,L»,L:1,6) 
127 20      F0RHATI6IF1.2,1XJJ 
128 K=K*1 
129 60   TO   333 
130 111     M=l 
131 555      READr9,2D,EN0=666nMWFIREIM,NJ ,N=1,6» 
132 M=M«1 
133 GO TO 555 
131 666 CONTINUE 
135 END IF 
136 C 
137 C    STORE THE TITLES OF THE REPORTS 
138 C 
139 M=L00P«1 
WO URITEI TITLE CM) ,5)SCOLOR,ARRAY2(XC>.TCOLOR,ARRAYlCXA), 
111 CARRAY2(XB1,ARRAY3(XD» 
1*2 -            FCRMAT«5X,A1,'    SHOOTER    '.AlO,'    VS    ',A1,AID,',',Al0, 
113 E'    TARGET    AT    •,A1QJ 
1<« INOEX=0 
MS C 
1*6 C 
1*7 C           RFAP A RECORJ FROM THE POINTER FILE AND PROCESS 
1*8 C     ACCORDING TO THE PARAMETERS SUPPLIED DURING THE INTER- 
1*9 C     ACTIVE PORTION OF THE PROGRAM. 
150 C STORE THE SHOOTER NAME AND NUMBER IN THE SHOOTER AND 
151 C TARGET NAME ARRAYS FOR CREATING LABELED REPORT. 
152 C 
153 C 
15* N-0 
155 777   READIPFILE,70,EN0=8881LINE 
156 70      F0RMAT(I80) 
157 INDEXriNOEX*! 
156 IF«lNDEX.E(j.l»THEN 
159 IF(LINE«30:3t).NE.'SHOOTER'*THEN 
160 INDEXrO 
161 GO   TO   777 
162 END   IF 
163 SH0OTR=LINE(18:28l 

Figure D-VI-8.    Modified SSPK Generation Program 
(page 2 of 11 pages) 
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16U SHTNUM=LINE« 39smi 
165 NTN+l 
166 WRITE «SHTNAMCW,NJ ,«lO I SHOOTR .SHTNUf'. 
167 WPITE JTRGN«M(H,N) ,«(6JSH00TR .SHTNUM 
168 U6 FORMAKAll, 1X,A3) 
169 kD      F0RMATe«SH0OTER=   '.AID,'   SHOOTER   NU«BER=   '.AS) 
170 END    IF 
171 IF)INDEX.LE.'»)    GO    TO   777 
172 IFHN0EX.E0.65)   GO   TO   777 
173 IF(INDEX.EC.66»   THEN 
17<t INDEXED 
175 GO   TO   777 
176 END   IF 
177 IF(XA.E0.1 )THEN 
17B REA0«LINE,8QIK0UNT 
179 BC F0PMAT(T35,I3) 
180 ELSE 
181 READ«LINE,81JKOUNT 
182 61 FCPMAT(T51,I3) 
163 END    IF 
181 DO    15   j:l,6 
IBS TEMP<J)=PKINIKOUNT,JI 
136 IE      CONTINUE 
167 IFJXB.EQ.2 ITHEN 
168 READILINE,82»K0UNT 
189 82 F0RMAT(T't2,I3) 
190 DO   25   j:l,6 
191 TEMP2IJ1=MVTRGTIK0UNT,J) 
192 TEfPtJI=TEMP<J>»TEHP2IJ1 
193 25 CONTINUE 
19<» END    IF 
195 IFJXC.E0.2ITHEN 
196 READCLINE,83)K0UNT 
197 63 F0PMATIT57,I31 
198 DO    35    j::l,6 
199 TEMP2JJjrMVFIRElKOUNT.Jl 
2QD TEMP(JJ:TEMP|JJ*TEMP2«JJ 
2U1 35                    CONTINUr 
202 END    IF 
203 IFIXD.EQ.2)THFN 
2D'» PEAOrLINE.SmNITE 
2Q5 81                      F0RMAT(T66,F3.2) 
206 DO   H5   J=ljfc 
2C7 TEMP(JlrTLMPJJ»*NITE 
2D8 M5                      CONTINUE 
209 END    IF 
210 C 
211 C 
212 C WRITE THE HODIFIED SSPK VALUES TO UNIT IH FOR FUTURE PROCESSING 
213 C 
21<» C 
215 URITE(11,50)»TEMP(J»,J=1,6» 
216 50      F0RHAT(6IF1.2ilX)) 
217 C 
218 C 
219 GO    TO    777 
22D 888   URITE<6,91) 
221 91      F0RHAT(///,T31,'F    INISHED PROCESSIN   G',///J 
222 C 
223 C 
22it C           IF THIS IS THE FIRST PASS, RETURN TO THE TOP TO 
225 C PROCESS RED AS A SHOOTER. 
226 C 
227 C 
228 IFCLOOP.EO.DITHEN 
229 L00P=1 
230 GO TO 1 
231 END IF 
232 CL0SE(1«H 
233 REiilND It 
23U C 
235 C CALL SUBROUTINE TO COHPUTE SUPER TROOP VALUES 
236 C 
237 CALL    AGGPK 
238 WRITEI6,92) 
239 92      FORMATI////,T33,'P   ROERAM          COMPLET    E',//// 
2HO t,T35,'UNLABELED   3UTPUT   ON   UNIT    12    •,/ 
21*1 T,T35,'LABELED OUTPUT ON UNIT 13 •,//! 
2'»2 STOP 
2t3 END 

Figure D-VI-8. Modified SSPK Generation Program 
(page 3 of 11 pages) 
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# 

1 
2 
3 
U 
5 
6 
7 
B 
9 

IC 
i: 
12 
13 
IM 
15 
lb 
17 
IS 
19 
2D 
21 
22 
22 
2t 
25 
26 
27 
2S 
29 
3C 
31 
32 
33 

35 
36 
37 
38 
39 
^o 
tl 
H2 
43 
141< 

M5 
•46 
"♦7 
H8 
'»9 
5G 
51 
52 
53 
St 
55 
56 
57 
59 
59 
&G 
61 
62 
63 
oH 
65 
66 
67 
68 
69 
7c; 
71 
72 
73 
74 
75 
76 
77 
7B 
79 
60 
81 
t2 
63 

C 

C 

c 
c 
c 

IC 

20 
21 

51 

C 

9CC 
C 
c 
c 
c 
c 
c 
c 
c 

IDl 

56 

60 
61 
62 
8DC 
7D0 
6CC 

63 

SUBROUTINE AGGPK 

» » 
« AGGPK: COMPUTE PROBABILITIES OF KILL FOR AGGREGATED GROUPS    * 
« « 

INCLUDE UNCLASSIFIED*98AFP2.P»RM,LIST 
INCLUDE UNCLASSIFIED*98AFP2.ERRDAT,LIST 
REAL PK«6) 
LOGICAL ISAGGt2,ITYPS» 
COMMON /LABEL/TITLE(2),SHTNAM(2,bCItTRGNAMI 2,60 I 
CHARACTER«6D    TITLE 
CHARACTER«39 SHTNAM 
CHARACTFR«15 TRGNAM 
LOGICAL ZERO 

NERRS = 0 
GET AGGREGATION FACTOR AND AGGREGATED TYPES 
CALL GETAGG (AGGFAC, ISAGG> 

READ, TRANSFORM, AND OUTPUT PK•$ 

DC 6DD T = 1,2 
URITE<13,1QITI 
FORMAT(A8D1 

00 70C J = 1 
IFdSAGG 
IFI.NOT. 
FORMAT 1/ 
FORMATI/ 

00 800 K = 
READ tin 
FORMATCfc 
DO 9D0 L 

A LITT 
PKILl 
IF <Nr 
IF (.N 

CONT 
ELSE I 

CONT 
ELSE I 

PK(L 
ELSE I 

PK(L 
ENDIF 
PK (L» 

CONTINUE 

a SHOOTING SIDE 
TLE(I) 

•ITYPS  S SHOOTING TYPE 
fl,Jl)WRITE113,201SHTNAM(I,J) 
ISAGGII,J))yRITE<13,2USHTNAM(I,JI 
,5X,'SUPER TROOP •,A39,/» 
,17X,A39,/) 
1,ITYPS  S TARGET TYPE 

,51) (PKJL), L=1,6I 
«FM.2,1X1 ) 
= 1,6 

LE PARANOIA NEVER HURT ANYBODY 
=  RANGE CPK', D.D, PK (L 1 , 1.0) 
RPS .GT. r» STOP 
OT. ISAGGd.Jl .AND. .NCT. IS A&G C 3-1 , K J 1 THEN 
INUE  a    NEITHER AGGREGATED 
F (ISAGG(I,JI .AND. ISAGG»3-1,K)) THEN 
INUE  a BOTH AGGREGATED 
F (ISAGGII.JI .AND. .NOT. ISAGGi3-1,K)> THEN 
) -    1.0 - (l.O-PKILJ) •» AGGFAC  S AGGREGATED SHOOTER 
F (.NOT. ISA6GII,J) .AND. I5AEG(3-I,KM THEN 
) = PK4L) / AGGFAC  a AGGREA6ATED TARGET 

= MIN (PK(LI> 0.99) 

55 

WRITE ALL OF THE MODIFIED SSPK VALUES TO THE UNLABELED 
OUTPUT FILE ON UNIT 12.  IF THE MODIFIED SSPK VALUE AT ANY 
DISTANCE IS GREATER THAN 0.0 , THEN URITE TO THE LABELED 
OUTPUT FILE ON UNIT 13 ALSO. 

WRITE (12,101) 
;; (NINT (1DC.0«PK(L) ), L = l»6» 

FORMAT (6(12,IX)) 
ZERO-.TRUE. 
DC 55 L=l,6 
PK(L)=TEMP(J)*O.OOE 
IFlPK(Ll.LT.0.0r5)THEN 

ZEPO=.TRUE. 
ELSE 

ZEPOr.FALSE. 
GO TO 56 

END IF 
CCNTINUF 
IF(ZEPO)GO TO 62 
IF(ISAGG(3-I,K)IWRITE(13,60)TRGNAM(3-1,K),PK 
IFI.NOT.ISAGG(3-1,K))WRITE(13,61)TRGNAM(3-1,K),PK 
F0RMAT(5X,'SUPEF TROOP ' , A 1 5 , 5 X ,6 (F<t .2 ) ) 
F0RMAT(17X,A15,5X,6(F<».2)) 
CONTINUE 

CONTINUE 
CONTINUE 

CONTINUE 
WRITE (6,63) 
FORMAT (• AGGREGATION OF PK"S COMPLETED.') 
RETURN 
END 

Figure D-VI-8. Modified SSPK Generation Program 
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I C 
2 c 
3 c 
<• c 
5 c 
6 c 
7 c 
8 c 
9 c 

10 c 
11 c 
12 c 
13 c 
1* c 
15 c 
16 c 
17 c 
IB c 
19 c 
2C c 
21 
22 c 
23 c 
2't c 
25 c 
26 c 
27 
28 
29 c 
3D 
31 
32 
33 c 
31 
35 66 
36 
37 
38 
39 
HO 
HI 
•iZ 
^3 

# 

NAPE: RANGE TYPE: PEAL FUNCTION 
PURPOSE: CHECK * REAL NUMBER FOR BEING IN RANGE. 
AKGUKENTS: 

NAME    DIMENSION    TYPE  USE  DESCRIPTION 
ITEK       C«l«l I     NAME OF THE ITEM BEING TESTED 
XLC        R      I     LOWER BOUND 
X          R      I    THE NUMBER BEING TESTED 
XHI        R      I     UPPER POUND 

RETURNS: X, IF X IS WITHIN RANGE; XLO IF X IS LESS THAN XLO; OR 
XHI IF X IS GREATER THAN XHI. 
CALLED BY: APINl, APIN2, 6ETAGG 
CALLS: GNERR 
COMMON BLOCKS USED: NONE 
FILES USED: NONE. 
LOCAL ARRAYS: NONE. 
METHOD:  TEST TO SEE IF XLC <r X <z    XHI.  IF NOT, CONSTRUCT AN ERROR 
MESSAGE SAYING •<NAME> SHOULD SE IN THE RANGE <LOyFR> TO <HIGHER>' 
AND CALL GNERR TO ISSUE THE ERROR MESSAGE. 

FUNCTION RANGE  (ITEM, XLO, X, XHI) 

* » 
* RANGE; CHECK A REAL NUMBER FOR BEING IN RANGE « 
« » 

CHARACTER*!*) ITEM 
CHARACTER*70 MSG 

IF CIXLC .LE. X) .AND. fX .LE. XHDI THEN 
CONTINUE 

ELSE 
BUILD ERROR MESSAGE 
URITE {MSG,66> X, XLO, XHI 
FORMAT (IPGll.M, 

C     • SHOULD BE IN THE RANGE ', 1PG11.1, * TO «, 1PG11.1) 
CALL GNERR<ITEM,MSBJ 

EN3IF 
RANGE = X 
IF (RANGE .LT. XLO) RANGE - XLO 
IF (RANGE .GT. XHI) RANGE =   XHI 
RETURN 
END 

Figure D-VI-8. Modified SSPK Generation Program 
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1 
2 
3 
■I 
5 
6 
7 
8 
9 

10 
U. 
12 
13 
14 
15 

IB 
19 
20 
21 
22 
23 
2«t 
25 
2fo 
27 
28 
29 
30 
51 
32 
33 
31 
35 
36 
37 
33 
39 
•lO 
»1 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 

c 

66 

NA 
PU 
AR 

RE 
IX 
CA 
CA 
CO 
FI 
LO 
ME 
ME 
AN 

ME: 
RPOS 
GUHE 
NAME 
ITEM 
IXLO 
IX 
IXHI 
TURN 
HI I 
LLED 
LLS: 
HMON 
LES 
CAL 
THCD 
SSAS 
C CA 

RANGE! 
E: CHECK AN INT 
NTS: 

DIMENSION 

TYPE: INTEGER FUNCTION 
ECER FOR BEING IN RANGE. 

S: IX, IF IX IS 
F IX IS GREATER 
BY: APINl, API 
SNERR 
SLOCKS USED: N 
USED: NONE. 
ARRAYS: NONE. 
:  TEST TO SEE 
E SAYING •<NAME 
LL GNERR TO ISS 

DESCRIPTION 
NAME OF THE ITEM BEING TESTED 
LOWER POUND 
THE NUMBER BEING-TESTED 
UPPER BOUND 

IXLO, IF IX IS LESS THAN IXLO; OR 

TYPF  USE 
C««*) I 
I      I 
I      I 
R      I 

IN RANGE; 
THAN IXHI. 

N2, GETAGG 

ONE 

IF IXLO <= IX <r IXHI.  IF NOT, CONSTRUCT AN ERROR 
> SHOULD BE IN THE RANGE <LOWER> TO <HIGHER>' 
UE THE ERROR MESSAGE. 

INTEGER F 

9   RANGEI: 

CHARACTER 
CHARACTER 
IF ((IXLO 
CONTINU 

ELSE 
BUILD E 
iiRITE ( 
FORMAT 
CALL GN 

E ND IF 
RANGEI : 
IF (RANGE 
IF (RANGE 
RETURN 
END 

UNCTION RANGEI (ITEM, IXLO, IX, IXHI) 

CHECK AN INTEGER FOR BEING IN RANGE * 
* 

*(*! ITEM 
*7C HSG 
.LE. IX» 

E 

RROR MESS 
MSG,66) I 
(IID, ' S 
ERRCITEH, 

IX 
1    .LT.   IX 
I    .GT.   IX 

•AND.    (IX   .LE.    IXHIJ»   THEN 

AGE 
X, IXLO, IXHI 
HOULD BE IN THE RANGE 
MS6) 

LO) RANGEI - IXLO 
HI) RANGEI -    IXHI 

110, TO IIQI 

Figure D-VI-8. Modified SSPK Generation Program 
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1 c 
2 C NAME: 6NERP TYPE: SUBROUTINE 
3 C PURPOSE: ISSUE AN ERROR MESSAGE RELATED TO INPUT DATA. 
1 C ARGUMENTS: 
5 C NAME    DIMENSION    TYPE  USE  DESCRIPTION 
6 C    ITEM      C««*I I    NAME OF THE ITEM IN ERROR 
7 C lOR BLANK, IF THE MESSAGE DOES NOT 
8 C REFER TO A SPECIFIC ITEM) 
9 C    MS6       C*t*> I    THE ERROP MESSAGE 

10 C CALLED BY: APINl, APINZ, ICOLORt RANGE. RAN6EI 
U C CALLS: HONE 
12 C COMMON BLOCKS USED: ERRDAT 
13 C FILES USED: NONE. 
11 C LOCAL ARRAYS: NONE. 
15 C METriCQ:  PRINT THE NAME OF THE ITEM IN ERROR AND THE ASSOCIATED MESSAGE. 
16 C INCREMENT VARIABLES NERRS fTHE TOTAL NUMBER OF ERRORS DETECTED THUS FAR! 
17 C AND NERRSL (THE NUMBER OF ERRORS ON THE CURRENT INPUT LINE) IN COMMON BLOCK 
18 C ERRDAT.  IF NERRS EXCEEDS 30, ISSUE A FINAL ERROR MESSAGE AND STOP. 
19 C 
23 SUBROUTINE GNERR (ITEM, MSGI 
21 C «*»»*»*****♦*»*••«*«••*•********««•***•»♦♦«««*«**»»*«*»♦*««**«»*« 
22 C «                                                                                                                                                 « 
23 C *   GNERR:   ISSUE   AN   ERROR   MESSAGE                                                                                            • 
24 C ■»                                                                                                                                                          « 
25 C »«««*«**««i«««*««*<i«««*«*««4t«*« ««««««««««««««««««««««««««««««*«««« 
2b C 
27 INCLUDE   UNCLASSIFIED*98AFP2.ERRDAT,LIST 
28 CHARACTER*!*!    ITEM,   MSG 
29 C 
33 C INCREMENT ERROR COUNT 
31 NERRS = NERRS*1 ' 
32 NESRSL = NERRSL*! 
f3 C PRINT THE MESSAGE 
* IF (ITEM .EO. • 'J THEN 
35 yRITE 16.61) MSG 
36 61 FORMAT (• ERROR: *, A) ■ 
37 ELSr 
36 WRITE (6,62) ITEM, MSG 
39 62 FORMAT (' ERROR: •, A, ': ', A) 
HO ENDIF 
<»1 IF (NERRS .GT. 30) THEN 
42 -RITE (6,63) 
43 63 FORMAT (• ERROR LIMIT EXCEEDED...PROCESSING STOPPED.*) 
44 STOP 
45 E NDIF 
46 RETURN 
47 END 

1 C THIS    IS   ONLY   A    COPY   OF    THE    PROC   ERRDAT.       THE   ACTUAL   PROC 
2 C IS   LOCATED   ON      UNCLASSIFIED»98AFP?.ERRDAT 
3 C 
4 C BLOCK NAME: ERRDAT 
5 C USED BY: APINl, APIN2, APOUT, ARTPRE, GETAG6, GNERR 
6 C BLOCK DESCRIPTION: 
7 C NAME    DIMENSION TYPE  DESCRIPTION 
8 C    NERRS     I      TOTAL NUMBER OF ERRORS DETECTED 
* C    NcPRSL    I     TOTAL NUMBER OF ERRORS DETECTED ON 
W C THE CURRENT INPUT LINE 
12 ERRDAT PROC 
13 COMMON /ERRDAT/ NERRS, NERRSL 

Figure D-VI-8. Modified SSPK Generation Program 
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1 
2 
3 
t 
5 
6 
7 
8 
9 

IQ 
11 
12 
13 
l"* 
15 
lb 
17 
18 
19 
?0 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3D 
31 
32 
33 
3'» 
36 
36 
37 
38 
39 
00 
11 
12 
13 
11 
15 
16 
17 
18 
19 
50 
51 
52 
53 
51 
55 
56 
57 
58 
59 
60 
61 
62 
63 
61 
65 
66 
67 
68 
69 
70 
71 
72 
73 
71 
75 
76 
77 
78 
79 
ao 
81 
82 

C      CODES   USED   IN   NAMING   THE   COM"ON'   PLOCKS 
C I INPUT 
C f. MAIN 
C 1 FRCALC 
C 2 DIRIO 
C 3 CNFALC 
C 1 STPRFP 
C 5 CNFTHS 
C 6 EXTKLS 
C 7 DIPKLS 
C e CNFLCl 
BKl PPOC 
C   USED   IN   INPUT,   KATN,   FRCALC,   OlPin,   CNFALC,    STPPEP,   EXTKLS,   DIRKLS 

C0MM0N/C1T057   /NTYPS(2J ,C»5E,PREF1,PREF2,PREF3,PREF1,INSEFD ,DSEED 
INTEGER   CAST.   PREFl,   PREF?,   PPEF3,   PREF1 tu^i^tu 
DOUBLE    PRECISION   OSEED 

END 
BK2 PPOC 
C      USED   IN   MAIN,    CNFALC,   STPREP,    CNFTMS,   EXTKLS,    DIRKLS 

C0MM0N/C315e7/TYPS(2I,    SMILER,   BIGGER,    STATUS«ICONFL,ILFN),CNFLCT, 
* CSHOTS(2,irONFLl 
INTEGER TYPS, SMALER, BIGSEP, CNFLCT, CSHOTS 

BK3 PPOC 
C      USED   IN   INPUT,   MAIN,   STPREP,   EXTKLS 

COMH0N/C1H16   /lOUNIT,   OUTSIL,   NSTA6E,   NSTAGO,   NDAYS 
INTEGER   OUTFIL 

END 
BKl PPOC 
C      USED   IN   CNFALC,   STPREP 
C 

CrMH0N/C31 /NODDS,   ODDSCZ),   C0NFL0(2,IRANGE,IENVIP) 
INTEGER   ODDS,   CONFLD 

END 
BK5 PPOC 
C      USED   IN   INPUT,   CNFTMS 
C 

COMMON/CIS /LIMITSJ2,ITTPS,7I, 
* SENS0R{2,ITYPS,IENVIR,2),   SIZE(2.ITYPS,lENVIR) , 
»   CNTRST(2,ITYPS,IENVIR,ISSNTR),   LIGHTIIENVIP),    MAGCTSENSRJ, 
2   |?,nK^|fl"l?jJ|'l'VI''»«   BRISHTIIENVIRI,   RCDET «2,1 TYPS ) ,   NDTCTN, 

INTEGER SENSOR 
REAL LIGHT,rAG 

END 
BK 6    PP 0 C 
C  USED IN INPUT, MAIN, EXTKLS, DIRKLS 

C0MM0N/CIM67  /NOEXT(21.EFT(2,lEXT,ITYPS,IENVIR,IRANGEI 
* ,EXTN(2,IEXT,IENVIP,IRAN5E,irDPTHl 
* ,EXTK(2,IEXT,IENVIR,IRANeE,ICDPTH),   EXTPER(2,IEXT) 
«   ,EXTNl(2,IExf,IENVIft,IRAi(eri ,    SHOTS ( 2 ,IEN VIR , IDANGF) 
* ,AM0TYP(2,ITYPS,ITYPSJ,   ''SHOTS { 2 . lEXT, lEN VI R , I RA NGE ) 
e   ,BUPNS(2,rTYPS,IENVlR,IR'NEEI,INDOSTI2,IE XT,IRANGE).LESONS(2J 
«   ,INDPARi2,TEXT .ITYPSJ 

INTEGER   EXTK,    EXTNl,    SHOTS,    AMQTYP,   BURNS 
REAL   INDDST.   INDPAR 
LOGICAL   LESDNS 

END 
BK7 PROC 
C      USED   IN   MAIN,    FRCALC,   EXTKLS 
C 

C0MH0N/CM16      /I0PTR3 
END ■'."■. 

BK8 PROC ■    '. 
C      USED   IN   INPUT,   MAIN,   FRCALC 
C 

COMMON/CIHl      /INSERTIIPHA«^E,2,ITYPSJ,   EXTLO SJ2 , IT YPS I , 
* PHASEtlDAYSI 
INTEGER PHASE 

END 
BK9    PROC 
C  USED IN INPUT, CNFALC, DIRKL«^ 

C0MM0N/CI37  /ENVDSTIlENVIPJ 
END 

BKID  PROC 
C  USED IN MAIN, DIRIO, DIRKLS 

Figure D-VI-8.    Modified SSPK Generation Program 
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83 
B^ 
85 
86 
87 
88 
89 
90 
91 
92 
93 
Pi^ 

95 
96 
97 
98 
99 
IPQ 
101 
ir2 
1C3 
ir<) 
105 
ire 
107 
ire 
109 
110 
111 
112 
113 
lit 
115 
116 
117 
118 
119 
120 
121 
122 
123 
12^ 
125 
126 
127 
128 
129 
130 
131 
132 
133 
13'» 
135 
136 
137 
138 
139 
li^O 
Itl 
1M2 
l'(3 
1U^ 
115 
lt6 
lt7 
me 
lt9 
15C 
151 
152 
153 
ISM 
155 
156 
157 
158 
159 
160 
161 
162 
163 
16i« 

C0MM0N/CM27      /IOPTR<t,   CKlLLSt T ,ITYPS2f 7) 
INTEGER CKILLS 

END 
EKll  PROC 
C  USED IN H*IN, STPREP, DIPKLS 
C 

C0HM0N/CM17  /PKS(2,ITYPS.IPKS,IR«NGE), MAXCON, 
* lUlS, IL'lTl, IU1T2, KrYUl, PKltlRANGE) 

END 
BKl?  PROC 
C  USED IN MAIN, CNFALC 
C 

C0MH0N/CM3   /MAXOOS 
END 

BKl 3  PROC •• 
C  USED IN MAIN, FRCALC, DIRIO, EXTKLS 
C 

COMM0N/CM126  /FORCES«2 ,ITYPS,ITYPSI 
INTEGER FORCES 

END 
BKIH  PROC 
C  USED IN CNFALC,EXTKLS 
C 

COMM0N/C36   /CTP12J,DAYSTf2) 
* ,SAVrT(4(> 
INTEGER CTR , DAYST, SAVIT 

END 
BKl5  PROC 
C  USED IN EXTKLS, DIRKLS 
C 

C0MM0N/C67   /ATEMPI 3,IPK51 
END 

BK16  PROC 
C  USED IN MAIN, CNFALC, DIRIO, STPPEP 

COMMON /CM23^  / PROJCT IITYPS,5 ) 
REAL PROJCT 

END 
BK17  PROC 
C  USED IN MAIN, FRCALC, EXTKLS, DIPKLS 

COMMON /CM167/ WPNS(2,1TYPSI,UPNS1C2,ITYPS ) 
* ,DUELS{IEK'VIR,IRANGE ,ICD»TH, = » 
* ,TMS (2,IENVIR,IRANGE,ICDPTM,'^I , WPNSl 11 2 , I TYPS » 
INTEGER UPNS, yPNSl , DUELS, WPNSll 

END 
BK18  PFOC 
C  USED IN CNFTMS, DIRKLS 

PARAMETER RPAXT=2.D»*30 
END 

BK19  fRCC 
C  USED IN MAIN, CNFALC, EXTKLS, DIPKLS 

COMMON /CM367/ F0RCS1(2I 
INTEGER FORCSl 

END 
BK20  PROC 
C  USED IN MAIN, INPUT, CNFALC 

COMMON /CIM3/ NENVIR 
END 

BK21  PROC 
C  USED IN MAIN, DIRIO, CNFALC, DIRKLS 

COMMON /CM237/ NUMWPN(ITYPS,Z» 
END 

BK 2?  PROC 
C  USED IN INPUT, STPREP, CNFTMS 

COMMON /CI«»E  / REFIRE(2,ITYPS,ITYPS,lENVIRI 
END 

BK23  PROC 
C  USED IN MAIN, CNFALC, DIRKLS 

COMMON /CM37  /F0PCS212),SOTP«R(2,lENVIR,IRANGE ) 
INTEGER FCRCS2,N0TPAR 

END 
BK2<4  PROC 
C  USED IN CNFALC, DIRKLS 

COMMON /C37  / RNGDST(IRAWGFI 
END 

BK25  PPOC 
C   USED IN MAIN, INPUT, CNFLCl, EXTKLS, DIRKLS 

C0MM0N/CIM6 78/ LOG IICDPTH,2,ITYPS,9>,LOG IT,STATE 
LOGICAL LOGTT,STATE 

END 
BK27  PROC 
C   USED FOR OUTPUT FILES 

COMMON /CM67/  TTLOS(2 , ITLOS,IENVIR ,IRAN6E I 

Figure D-VI-8. Modified SSPK Generation Program 
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165 
166 
167 
168 
169 
170 
171 
172; 
173; 
17« 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
1"! 
192 
193 
19^ 
195 
196 
197 
198 
199 zro 
201 
2r2 
2C3 
2^4 
205 
2r6 
207 
208 
209 
210 m 
213; 
2m 
215 
216 
217 
218 
219 
220 
221 
222 
Z23; 
22«l 
225 
226 
227 
228 
229 
230 
231 
232 
233 
23U 
235 
236 
237 
238 
239 
2«0 
2H1 
2«t2 
213 
2tt 
215 
216 

INTEGtR TTLOS 
NO 
28 PROC 

USED   IN   CIPS,   COPS,   AND   AFP   FILE   GENERATION 

PARAMETER   ITTOVCn,    ITT0TC = 12,    IINfrl 

COMHON   /0123/   TTOVC(2,1TY»S,ITTOVC»,   CTOVC(2,ITTOTC .ITTOVCI 
C    ,    ST0VCt2,ITTOVC),    PERK(?,ITYPS),    IVCM(2),    ICMt2 1 
C    ,   CKILSltlTYPSl,ITYPS2,2J ,    PLOSS(2,ITYPS,ITYPS,3 I 
t    ,    TPT0VC(2 .ITYPS),    TPTOTr(2,TTYPS),   NOS(?,TTYPij 
I    ,   CIPSl 12 ,ITYPS,ITTOVCJ,JTT0VC(2J,JTT0TC{2) 
£    ,   L0SSESt2,ITYPS»,   FACC2»ITYPS) 

INTEGER TPTOVC, TPTOTC 

REAL PLOSS, CKILSl, PERK, TTOVC, CTOVC, STOVC, NQS, CIPSl, LOSSES 

NO 
29 PROC 

USED   IN   INDL0S,TPXTP 
C0HM0N/C0W1/INL0SS(?,TTLOS) 

ND 
RH  PROC 

USED    IN    INPUT,   MAIN,    FRCALC,    TIPIO,    CNFALC,   STPREP, 
CNFTMS,   EXTKLS,   DIR»LS 

GENERAL USAGE PARAMETERS 
PARAMETER SrALL1=.00001 
PARAMETER IPHASE=2,IDAY 
PARAMETER 10005=50,lENV 
PARAMETER ICONFL=1500,1 
PARAMETER ITYPS1 = 60 ,ITY 
PARAMETER LtJCNT=3D 
PARAMETER IP0S=1, IDAYr 
PARAMETER ICASE=IPOS»IV 
PARAMETER IP1= ICASE*IT 
PARAMETER IP1 = I THTR>»ICA 
PARAMETER IP5=IC0MB0»IT 

C PARAMETERS FOP THE EXTERNA 
PARAMETER lEXTlrlD.IEX 
PARAMETER  ILENZI0DDS*3 

C PARAMETERS FOR DIRECT I/O 
PARAMETER r; 11-ITY'>S*IEN 
PARAMETER 1RSZ1=3*IRAN 
PARAMETER N21=ITYPS2,IU 
PARAMETER NR2=IPI«!TYPS 
PARAMETER NR6=:I PI «I TYPS 
PARAMETER NP7rIPl«2«ITY 
PARAMETER NFlrlRANGE,N8 

C ,Nei=IDAYS«N82,N80=I 
PARAMETER NR8rIP3*2*NeD 
PARAMETER IRSZ8=ICOPTH« 

C PARAMETERS FOR DETECT INTER 
PARAMETER ISENSRrSD 

C PARAMETERS FOR CKILLS DIREC 
PARAMETER N3lrlTYPS1,lU 
PARAMETER NR3:IP5«IREPS 
PARAMETER Ni41 =1 TYPS 1 , lU 
PARAMETER NPIrIP3*IPEPS 
PARAMETER IU5=21 
PARAMETER IPSZSri * 2«2 
PARAMETER N90=IREPS, lU 
PARAMETER NR9=IP5*IREPS 
PARAMETER N1C!D = IREPS, N 
PARAMETER NRlOrIP5«N101 
PARAMETER NRl1rIP5*ICIP 
PARAMETER NR12=IP5«ICIP 
PARAMETER Nrm = IP3«IREP 

t ,IRSZli:(3«IENVIR«I 
PARAMETER IU15=32,IRS71 

PARAMETERS FOR NON-OIRECT A 
PARAMETER N132=IREPS, N 
PARAMETER IRSZl3=2*ITL0 
PARAMETER 1UIN1=1D, lUl 
PARAMETER IUIN7=16, lUI 
PARAMETER IU0UT3=33, IR 

C    IRANGE«IENVIR«2 

,S)'ALL?= .000001 
S=',ICDPTHr5 
IRrl,IPANGE=6,ISGNTR=2 
ST»GE=1000POOD,IPKS=1 
PS?=6D,ITYPS=MAX»ITYPS1,ITYPS2),IREPS=1 

2,   IVIS=2,    ICIPTPfl 
ISHDAY    ,   ITHTR = 1,    ITPDrl,    ICOMBCrl 
HT9    ,    TP3:l 
SE,    IP7 = TTHTR*ICASE*IT''D 
HTB«TC<SE*ITPD 
L   KILL"- 
T2=10,IEXT = MAXIIEXT1 ,IEXT2 ) 
,   TTL0S=IEXT*1 

VIiJ,M?=IENVIR,IUl = 2r 
GE 
2=?1 
l*W21,IRSZ2rIRANGE*1-»10 
I,TRE26=5*ITYPS«6«10,IU6=2 5 
PS,IRS?7=2«ITYPS«8«10,IU7r26 
3=IENVTR*N81,N82rITYPS*N83 
REPS^NPl 

ITYPS»9«6*10,IU8=27 
FACES 

T   ACCESS   I/O 
3=2 2 
«N3 1 ,IPSZ3r2*ITYPS2«7*6*10 
«i=?3 
»Ni| 1,IPS71 = 2*ITYPS*6*10 

«IEXT*IENVIR«IRANGE*ICDPTH 
9 = ' 
«IDAYS,IRSZ9=2«ITYPS*ITYPS*6*10 
10!=TRrPS«IDAYS,    lUlOrl 
«ITYPS1 ,IRSZ10=2»ITYPS2«!6*10 
TP,IU11=7,IRSZ11=2*ITYPS»ICIPTP»1D*10 
TP,IUl?=R,IRS212r2*ITYPS«ICIPTP*10*10 
S*TD«Y«:«ITYPS1*ITYPS2,   IU11=31 
RAN6E*TCDPTH*5)*10 
5Z5*2«TENVIR*IRANGE*ICDPTH*5 
CCESS   FILES 
!3?=I0AYS«N132,    Iul3=9 
S«TENVTR#IRANGE*1 
N2:ll,    IUIN3=12,    IUIN1=13,    IUIN6=15 
N8rlP,    lAFPINrlT,   IUCUT1=18 
SZU3=1   ♦   IRANGE*IENVIR*IEXT»2   ♦ 

INPUT FILES 

D3PKS3A 

NUMBER 

10 

UNIT 

lUINl 

FORMAT 

2'tF3.3 

Figure D-VI-8.    Modified SSPK Generation Program 
(page 10 of 11 pages) 
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217 
2M8 
2t9 
250 
2E1 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
26M 
265 
266 
267 
268 
269 
270 
271 
272 
273 
27i» 
275 
276 
277 

03RNGDST3A 
D3PREF3A 
03PR0J3A 
03KILLSD3 
03CIPSD3 
03CSCSS 
03AFPIN 

11 
12 
13 
15 
16 
It 
17 

FILE TO UNIT ASSOCIATIONS 

END 

FILE 

PKS 
RN6DST 
CKILLS 
NUMUPN 
EXT 
PROJCT 
PREF 
LOG 
ALLOCATE 
FALLOC 
CIPS 
COPS 
TTLOS 
AFPIN 
AFPOUT 
ESHOTS,SHOTS 
DUELS 
TIMES 

UNIT 

TUl 
IU2 
IU3 
lUt 
IU5 
IU6 
IU7 
IU8 
IU9 
lUlD 
lull 
IU12 
IUI3 
lAFPIN 
lUOUTl 
IU0UT3 
IU1«( 
IU15 

NUMBER 

20 
21 
22 
23 
2«t 
25 
26 
27 
3 
4 
7 
e 
9 

17 
18 
33 
31 
32 

IUIN2 
IUIN3 
lUlNit 
IUIN6 
IUIN7 
IUIN8 
IUIN9 

2413 
FREE 
FREE 
FREE 
FREE 
FREE 

IN SPECS 

FORMAT 

UNFORMATTED IBINARY) 
Fq.2 
16 
16 
UNFORMATTED IBINARY) 
F6.2 
F8.6 
16 
16 
16 
Fir.3 
FID.3 

UNFORMATTED CBINARY) 
IN  SPECS 
IN  SPECS 
UNFORMATTED (BINARY! 
15 
UNFORMATTED (BINARY) 

Figure D-VI-8. Modified SSPK Generation Program 
(page 11 of 11 pages) 

D-VI-26 



CAA-D-84-14 

ANNEX VII TO APPENDIX D 

PROGRAMS AND NOTES FOR FOUR COMBAT MODULE PREPROCESSORS 
PREFGEN, RNGDSTGEN, PKSGEN, AND PROJGEN 

Section I. OVERVIEW 

D-VII-1. This annex describes briefly four preprocessors of the Combat 
Module. All four preprocessors transform previously prepared input data 
into files in the forms required by the principal program of the Combat 
Module. The relation of the four preprocessors to the AFP Combat Module, 
and AFP System in general, is portrayed in Figure D-VII-1. 

11   WSG.ABEIK  G.HAIHSSG/SKELREP,G.MAINSSG/SGS(F) 
"'TTi"" " "flfrpi—imrrrii 

22   9ADD G.LONGROLLSSG/SKEtX}PTSX 
0ADO   G.GOROL(P»(R)Z 

*XOT  GR.AFPSTATSTRAT/TE3T 

25   SADD B.COMPXQTdJJ 
eXQT  G.COMPARE 

Figure D-VII-1. The Relation of Four Combat Module Preprocessors 
(PREFGEN, RNGDSTGEN, PKSGEN, and PROJGEN) to the 

Module's Principal Program (MAIN) 

Section II. PREPROCESSOR PROGRAMS AND NOTES 

D-VII-2. PREFGEN 

a. Program PREFGEN processes the sequential data file PREF previously 
created in task 5 of the Combat Module input data preparation. The file 

D-VII-1 
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PREF and task 5 are described in Annex II to Appendix D. The file PREF 
contains user-specified fractional preferences for shooting weapons to 
engage targets (which, too, may be able to shoot). Program PREFGEN 
generates so-called "modified preferences" in order to reconcile the 
possible conflicting preferences of opponents. The original preferences of 
two opposing types are first moved "halfway toward their arithmetic mean." 
These intermediate values are then "renormalized" so that the sum of the 
modified preferences for each weapon equals the sum of the original 
preferences. The modified preferences are then output to a direct access 
file in the form required by the main program of the Combat Module. 

b. The PREFGEN source program is listed in Figure D-VII-2. 

c. Input Files. Unit 15 - basedata 

Unit 12 - preference file 

d. Runstream Input. String of six I's separated by blanks. 

e. Format of Sequential Symbolic Preference Input File. Free field 
format. 

f. Method 

(1) For each combination of preferences, each preference is moved 
halfway toward the average. 

Example:     Blue Type 1 Red Type 2 
Preference for Preference for 
Red Type 2 Blue Type 1 

.2 A . 

The average is .3 

Moving the Blue preference halfway toward the average: 

(.2 + .3)/2 = .25 

Moving the Red preference halfway toward the average: 

(.4 + .3)/2 = .35 

So the new (modified) preferences are: 

Blue Type 1 Red Type 2 
Preference for Preference for 
Red Type 2 Blue Type 1 

.25 .35 
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UNCLASS1FIED*H7AFPC1).PREFGEN(2) 
1 INCLUDE PAR" 
2 INCLUDE BK1 
3 INCLUDE BK3 

S DEFINE FILE IU7(NR7,IRSZ7,F,NEXT7) 

7 PARAMETER ERROR=.02 

.% DIMENSION PREFS(2,ITYPS,ITYPS5,PREFS1(2,ITYPS,ITYPS) 
JO .      DIMENSION SUMS(2,ITYPS),SUMS1(i,lTYPS) 
11 c 
12 REAL PREFS,PREFS1,SUWS,SUHS1 

1* INTEGER COMBO,TPO,THTR,NVIS,NDAY,NPOS 

16 LOGICAL ERRORS 
17 C 
18 2 CONTINUF 
19 ERRORS=.FALSE. 
20           READ(IUIN6,100) NDAYS.NTYPSCI),NTYPS{2) 
21 - 100   FORMATO 
il R£A0(5,100) COMBO,TPD,THTR,NVIS,NDAY,NPOS 
23 CASE=(NV1S-1)*IDAY*IP0S-KNDAY-15*IP0S*(NP0S-1) 
2* PREF1=(THTR-1)*ICASE*CASE 
2,S DO 1000 1 = 1,2 
11 „   READ(IUIN*,100)  ((PREFS(I,J,K),IC=1,NTYPS(3-in, 
27 S J = 1,NTYPS(in 
28 1000  CONTINUE 
29 DO 3000 1=1,2 
30 DO 3000 J=1,NTYPS(I) 
II SUMS<I,J)=0.0 
II DO 2500 K=1,NTYPS(3-I) 
II ,,„„    , SUMS(I,J)=SUMS(I,J)*PREFSCI,J,IC) 
34 2500    CONTINUE 
If IF < SUMSCI.J) .GT. 1.0 •♦ EifROR ) THEN 
|| , ,        WRITE(6,2600) J,I,SUMS(I,J) 
11 2600       FORMAT(/,1X,10(1H*),' PREFERENCES FOR TYPE ',13,' SIDE ',11 
II 8         ,3X,^SUM TO ',F$.6,1X,10(1H»J )             '         ' 
3f ERRORS=.TRUE. 
4U ENDIF 
41 30C0  CONTINUE 
42 IF ( ERRORS ) CALL FABORT 
43 DO 4000 J=1 ,NTYPS(1) 
44 DO 4000 K=1.NTYPS(2) 
*5 TEMP=(PREFS(1,J,K)*PREFS(2,K,J)W2.0 
** PSEFSI(1,J,K)=(PREfS{1,J,K)*TEMP}/2.0 
tl 4C00  coS?!S5r'''^"" = ^'"'"'^^'^-^'*^"^^'2-° 
49 DO 5000 1=1,2 
50 DO 5000 J=1,NTYPS<I) 
i1 SUMS1(I,J)=0.0 
52 DO 5000 K=1,NTYPS(3-I) 
If ^„,„       SUMS1(I,J)=SUMS1(I,J}*PREFS1(I,J,K) 
54 50C0  CONTINUE 
55 00 6000 1=1,2 
56 00 60C0 J=1 ,NTYPS{n 
57 DO 6000 K=1,NTYPS(3-I) 
5g IF ( SUMS1(I,J) .GT. .001 ) THEN 
11 gj_P^EFS1(I,J,IC) = (PREFS1CI,J,K)*SUMS(I,J))/SUMS1(l,j) 

i1 PPEFS1(I ,J,K3=0.0 
62 ENDIF 
63 6000  CONTINUE 
64 00 20C0 1=1 ,2 
65 DO 2000 J=1,NTYPS(I) 
66 I0PTR7=(l-n*iTYPS + J 
67 I0PTR7=I0PTR7+PR£F1*2*ITYPS 
68 «IRITE(IU7'IOPTR7,1100,ERR = 15003 
|'~ ,,„„   S                   (PREFS1 (I,J,K),K=1,NTYPS(3-n) 
70 1100 FORMAT(5aO(500F8.6n 
71 GOTO 2000 
U 1500    fcRITE(6,1600) I.J 
U 1*°° „  ''°''''^I,'l^n!;**h?J''??Sf ""I'Tf ERROR',5X,-IN0ICES= ', 
75 *  ^^Qp2CI5,5x),30(lH.)) 
76 2000  CONTINUE 
77 STOP 
78 END 

Figure D-VII-2. Source Listing of the Program PREFGEN, 
a Combat Module Preprocessor 
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(2) The original sum of a weapon's preferences is maintained. 

Example:     Let's say the raw preferences for Blue type 1 sum to .8 and 
the modified preferences sum to .9. 

Each modified preference for Blue type 1 against each 
opponent is multiplied by .8/.9 so the new modified 
preferences again sum to .8. 

(3) Although PREFGEN is currently "hardwired" to move original 
opposing preferences halfway (f = 0.5) toward their mean before 
renormalization, the method may be easily generalized for any fraction (f) 
toward the mean. Let p and q be the original opposing preferences. Let p' 
and q' be the opposing modified preferences before renormalization. Then 

p' = (1 - f/2)p + (f/2)q 

q' = (f/2)p + (l-f/2)q 

The current value, f=0.5, was chosen arbitrarily as a "neutral" value. 
Some unbalanced weapons allocations have occurred with f=0.5. Although the 
imbalances are not the fault of f=0.5, a different value of f may produce 
better though hardly perfect weapons allocations. One disadvantage of fine 
tuning f is that f is not a "natural" combat parameter. 

g. Output File. Unit 26, direct access. 

(1) Pointer to Record. 

(Side - 1) + ITYPS + ID of weapon type 

(2) Record Format. The preferences against all opponents in F8.6 
format. 

D-VII-3. RN6DSTGEN 

a. Program RNGDSTGEN processes the sequential data file RNGDST 
previously created in task 1 of the Combat Module input data preparation. 
The file RNGDST and task 1 are described in Annex III to Appendix D. The 
file RNGDST contains user-specified fractional preferences by range for the 
engagement of opposing weapons types, given that opposing types do engage. 
Program RNGDSTGEN converts the integer values in file RNGDST to real values 
and scales those values to decimal fractions. The program checks whether 
the sum of fractions across all ranges for each weapon-type-on-weapon-type 
pairing is within an acceptable tolerance of 1.0. Any sum out of tolerance 
generates an error message and sets an abort flag. If the abort flag is 
not set after all checks have been made, program RNGDSTGEN, the range 
preferences, are then output to a direct access file in the form required 
by the main program of the Combat Module. 

b. The RNGDSTGEN source program is listed in Figure D-VII-3. 
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UNCLASSIFIED*H7AFP(1).RNGDSTGEN(0) 
1 INCLUDE PAR^ 
2 INCLUDE BK1 
3 INCLUDE BIC3 
4 C 
5 DEFINE FILE IU2(NR2,IRSZ2,F,NEXT2) 
6 C 
7 PARAnETER IPLACE=2 
8 C 
9 DIMENSION 1RNGCITYPS1,ITYPS2,IRANGE5 

10 DIMENSION RRNGdTYPSI ,ITYPS2,IRANGE) 
11 C 
12 INTEGER IRNG,COMaO,TPD,THTR,NVIS,NDAY,NPOS 
13 C 
14 REAL RRNG 
15 C 
16 LOGICAL ERRORS 
17 C 
18 2     CONTINUE 
19 C ' 
20 ERRORS=.FALSE. 
21 REA0(IUIN6,100) NDAYS,NTYPS{15,NTYPS(2) 
22 ICO    FORMATS 
23 R£A0(;,1003 COMBO,TP0,THTR,NVIS,NDAY,NPOS 
24 CASE=(NVIS-1)*IDAY*IP0S+(N0AY-15*IP0S+(NPOS-1) 
25 PREF1=(THTR-1:*ICASE+CASE 
26 DO 175 J=1,NTYPS(1) 
27 READ(IUIN2,150) {(IRNG(J,K,L) ,L = 1,IRANGE) ,K = 1,NTYPS(2)3 
28 150   F0RMAT(24I3) 
29 175   CONTINUE 
30 00 2000 J=1,NTYPS(1) 
31 00 2000 K=1,NTYPS(2) 
32 SUM=0.0 
33 DC 1000 L=1,IRANGE 
34 TEMP = IRNG(J,K,LW(10.0**I'»L»CED 
35 RRNG{J,K,L)=TEMP 
36 SUM=SUM*TEMP 
37 100C    CONTINUE 
38 IF ( (SUM .GT. 1.0+SMALL2) .OR. (SUM .LT. 1.0-SMALL2) ) THEN 
39 .WRITE(6,1200) J.IC.SUM 
40 1200       FORMATC/,IX,10(1H*) ,3X,'TYPES ' , I 3,3X, I ?,3X , 'SU" ',F9.6 
41 S     ,3X,10(1H*)) 
42 ERRORS=.TRUE. 
43 ENDIF 
44 2000 ■CONTINUE 
45 IF ( ERRORS ) CALL FABORT 
46 00 3000 J=1,NTYPS(1) 
47 DO 3000 K=1,NTYPS{2) 
48^ I0PTR2 = (J-1 ) *N21 + K 
49 I0PTR2=I0PTR2+PREF1*ITYPS1*ITYPS2 
50 WRITE(IU2'IOPTR2,2100,ERR=2 500) 
51 &       (RRNGCJ,K,L),L=1,IRANGE) 
52 2100    FOR''AT(5QC(500F4.2n 
53 GOTO 3000 
54 2500    WRITE(6,26003 J.K 
55 2600     FOR^-ATClOdH*) ,5X ,'RNGOST WRITE ERR OR ' , 5X , ' I NO I C ES = ', 
56 8      2(I5,5X) ,30(1H*)) 
57 STOP 
58 3000  CONTINUE 
59 STOP 
60 END 

Figure D-VII-3. Source Listing of the Program RNGDSTGEN, 
A Combat Module Preprocessor 
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c. Input Files. Unit 15 - basedata 

Unit 11 - range distribution 

d. Runstream Input. String of six I's separated by blanks. 

e. Fonnat of Sequential Range Distribution Input File. Each line 
contains 24 integers in 13 format. 

f. Output File. Unit 21, direct access. 

(1) Pointer to Record. 

(Side 1 type ID - 1) * ITYPS2 + Side 2 type ID 

(2) Record Format. The range distribution for each combination of 
types as real numbers in F4.2 format. 

D-VII-4. PKSGEN ' 

a. Program PKSGEN processes the sequential data file PKS previously 
created in task 4 of the Combat Module input data preparation. The file 
PKS and task 4 are described in Annex VI to Appendix D. The formatted file 
PKS contains SSPKs by range for weapon-type-on-weapon-type engagements. 
Program PKSGEN generates an unformatted sequential file in the form 
required by the main program of the Combat Module. 

b. The PKSGEN source program is listed in Figure D-VII-4. 

c. Input File. Unit 10 - PK file  •■ ,,-.     • 

d. Sequential Input File Format. Each line contains four groups, each 
group consisting of six integer PKS. The six PKS correspond to the six 
ranges. 

(1) Six PKS for mobility kills.  ' 

(2) Six PKS for firepower kills. 

(3) Six PKS for catastrophic kills. 

(4) Six PKS for M/F kills. ' .    . ^^v^ " 

Each line is read using 24F3.3 in the format. 

e. The output file is sequential and is written onto Unit 20. Each 
line contains: 

(1) The side of the shooter. 

(2) The Side 1 weapon type in the conflict. 
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(3) The Side 2 weapon type in the conflict. 

(4) The six M/F PKS corresponding to the shooting type, 

4 
s 
6 
7 
8 
9 

10 
11 

11 
1« 
15 
16 
17 
1* 
19 

I? 
22 
^4 

27 
28 
|9 
30 

II 
33 
34 
35 

38 

PROGRAM PKSGEN 

* 
* PKSGEN: GENERATE AFP P<    FILE 

INCLUDE PARM.LIST 
REAL PK(2,ITYPS,ITYPS,IRANGE) , PKKIRANGE) 
INTEGER TYPE(23 
LOGICAL ALLZ 
DEFINE FILE IL'1 (SOF , , I RSZ1 , , IH SZ1 ) 

C 
DO 100 ISIDE = 1,2 

CO 200 IT1 = 1.ITYPS 
TYPE(ISIDE) = IT1 
DO 300 IT2 = 1,ITYPS 

TYPE(3-ISI0E) = IT2 
READ (IUIN1,301) 

301  »      fOnni'r'lUllh'''''''^'''''^'^'''   I«1,IRANGE) 
300        CONTINUE 
20u      CONTINUE 
ICO   CONTINUE 

00 400 IT1 * 1,ITYPS 
TYPECn = IT1 
DO 500 ISIDE =1,2 

DO 600 IT2 = 1,ITYPS 
TYPE(2) = IT2 
DO 700 I = 1,IRANSE 

,„„ PK1(n = PK(ISIDE,TYPE(1),TYPE(2),n 
700 CONTINUE 

IF (.NOT. ALL2(PK1,IRANGEn 
^„^  8 WRITE (IU1) ISIDE, TYPE(I), TYPE(2), PKl 
600       CONTINUE 
500     CONTINUE :;. 
400   CONTINUE 

END 

Figure D-VII-4. Source Listing of the Program PKSGEN, 
a Combat Module Preprocessor 

D-VII-5. PROJGEN 

a. Program PROJGEN processes the sequential data file ENGAGE previously 
created in task 2 of the Combat Module input data preparation. The file 
ENGAGE and task 2 are described in Annex V to Appendix D. The free- 
formatted file ENGAGE contains user-specified participation factors and 
conflict specifications by weapon type on weapon type. A participation 
factor, p, 0.0  < p <  1.0, specifies that only the fraction p of 
weapons allocated to engage on a day do "reach" the engagements. The 
fraction (1-p) is not lost but becomes available for allocation on the 
following day. The participation factor is applied each day. Program 
PROJGEN scales the real input values and outputs them to a direct access 
file in the form required by the main program of the Combat Module. 
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b. The PROJGEN source program is listed in Figure D-VII-5. 

1 INCLUDE PAR^ 
2 INCLUDE BK1 
3 INCLUDE BK3 
4 C 
5 DEFINE FILE IU6(NR6, IRS26,F,NEXT6) 
6 C 
7 PARAMETER IPLACE=2 
8 C 
9 DIMENSION PROJI(ITYPSl,ITYPS2t5) 

10 DIMENSION PR0J2(ITYPS1,ITYPS2,5) 
11 C 
12 REAL PROJ? 
13 C 
U INTEGER PROJI ,COMBO,TPD,THTR,NVIS,NDAY,NPOS 

16 2 CONTINUE 
17 C 
18 REA0(IUIN6,100) NDAYS,NTYPS(1),NTYPS(2) 
19 ICO FORMATO 
20 ' READ(5,10C}    COMBO,TPD,THTR,NVIS,NDAY,NPOS 
21 CASE=(NVIS-1)*IDAY*IP0S*(NDAY-1)*IP0S*(NP0S-1) 
22 PREF1=(THTR-1)*ICASE+CASE 
23 C 
24 DO 1000 1=1 ,NTYPS(1) 
25 00 1000 J=1,NTYPS(2) 
26 „„„ REAO(IUIN4,1003 ( PRO J 1 ( I , J , if) ,(( = 1, 5 ) 
27 1000  CONTINUE ' V  * 
2? DO 2000 I=1,NTYPSf1) 
29 DO 2000 J=1,NTYPS(2) 
30 DO 2000 K=-1,5 
|1 ,„„„    PROJ2(I,J,K)=PROJl(I,J,t<W(10.0**IPLACE) 
32 2000  CONTINUE 
33 DO 3000 I=1,NTYPS(1) 
34 I0PTR6=I 
35 IOPTR6=I0PTR6+PREF1*ITYPS1 ' 
36 WRITE(IU6'IOPTR6,2100,ERR=2500) 
37 8 ( (PR0J2(I,J,K) ,IC = 1,5) ,J=1,NTYPS(2)) 
38 2100 FORMAT(500(500F6.2)) 
39 GOTO 3000 
40 2500    WRITE(6,2600) I 
41 2600 FOR"AT(30(1H*) ,5X,'PROJECT WRITE ERROR',5X,'I NOEX = 
42 g I5,5X,30(1H*)) 
43 STOP 
44 3000  CONTINUE 
45 STOP 
46 END 

Figure D-VII-5. Source Listing of the Program PROJGEN, 
a Combat Module Preprocessor 

c. Input Files. Unit 15 - basedata 

Unit 13 - projection/participation 

d. Runstream Input. String of six I's separated by blanks. 
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e. Format of Sequential Projection/Participation Input File. Free 
field format--an inputs real. For each Side 1 type and Side 2 type: 

(1) The participation factor for the Side 1 type. 

(2) The participation factor for the Side 2 type. 

(3) The conflict duration in minutes. 

(4) The number of identical sites of which this battle is typical. 

(5) The number of conflicts/day. 

f. Output File. Unit 25, direct access. 

(1) Pointer to Record. ID of Side 1 type. 

(2) Record Format. The five numbers described above, for each Side 2 
type, in F6.2 format. 
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ANNEX VIII TO APPENDIX D 

AFP ARTILLERY PREPROCESSOR 

Section I. OVERVIEW 

D-VIII-1. GENERAL. This annex describes the artillery preprocessor of the 
AFP Firepower and Counterfirepower Module. The main program of the AFP 
Combat Module decomposes battle into direct fire engagements between single 
opposing weapon types. Area weapons (including mortars, artillery, and 
rockets) may fire on the direct fire engagements. However, because the 
main program of the Combat Module does not include explicit information 
about the mix and distribution of weapons within indirect fire areas, a 
preprocessor sensitive to the geometry and contents of target complexes is 
applied to generate appropriately adjusted lethalities of indirect fire. 
The AFP Artillery Preprocessor accepts a variety of special input data and 
generates so-called "effective fractional damage (EFD)" data for shooter 
and target weapon pairings. With some important distinctions, an EFD is 
the artillery analogue of an SSPK for direct fire. The SSPK of a direct 
fire round is a probability that the round kills a single target. An SSPK 
must lie on the closed interval 0.0 to 1.0. Logic within the main program 
of the Combat Module treats SSPKs as probabilities. The EFD of an indirect 
fire round is the expected damage against possibly several targets of the 
same type within the lethal area of the round. In principle, an EFD may 
exceed 1.0; however, computed EFDs are usually much smaller than 1.0. A 
single indirect fire round may also kill targets of different types. 
Hence, a single artillery round may have nonzero EFDs against several 
target types. If there are N target types on the battlefield, a single 
shot may be characterized by an N-element vector. A single round SSPK 
vector may have only one nonzero element, and that element must be less 
than 1.0. A single round EFD vector may have N nonzero elements, and the 
elements may exceed 1.0. The elements of such an EFD vector clearly depend 
on characteristics of a round and on the geometry and contents of the 
target area. In these terms, the artillery preprocessor's purpose is to 
build EFD vectors. 

D-VIII-2.  INPUT 

a. Artillery preferences for target cluster types (including the type 
of round fired). ;; 

b. Target cluster compositions. 

c. Target cluster locations. 

d. Artillery characteristics. 

e. Artillery target class composition. 

f. Range distribution of artillery. 
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D-VIII-3. OUTPUT. Expected fractional kills per round of AFP targets. 

D-VIII-4. PROCESS. The artillery preprocessor models two range bands: 
near (corresponding to Combat Module bands 1-5) and deep (corresponding to 
Combat Module range band 6). 

a. Compute the modified preference of each indirect fire shooter for 
each type of target cluster in each of the two range bands (based on the 
initial preference and the number of clusters of each type). 

b. Compute the expected fractional kills (EFK) per round of each class 
of artillery target (troops, light vehicles, heavy armor, etc., seven 
classes in all) in each type of target cluster in each location (open, 
woods, or town), via the Super-Quickie II algorithm. In the case of 
troops, this computation also involves their posture (standing, prone, or 
in foxholes) in addition to the data required for the other target classes. 

c. Weight the EFKs computed in step b by the fraction of clusters in 
each location and sum over locations to produce the EFK of each class of 
target in each type of target cluster. 

d. For each shooter, calculate the expected fractional kills according 
to the formula: 

n 

efk(i,r) = 22       "ip('<»'^) * efkl(k,m) * den(i,k)/class(k,m) 

k=l 

where: -■ 

n        = the number of target cluster types 
efk(i,r)   = the expected fractional kills of AFP type i in artillery 

preprocessor range band r (near or deep) 
mp(k,r)    = the modified preference of this shooter for target 

clusters of type k in range band r 
efkl(k,m)  = the expected fractional kills of artillery target class m 

in target cluster type k 
= the artillery target class of AFP type i (1  m  7) 

den(i,k)   = the number of type i targets in target cluster type k 
class (k,m) = the number of targets of artillery target class m in 

target cluster type k 

Section II. INPUT FILES 

D-VIII-5. TYPEMAP FILE 
-i" 

a. File Name: Artillery target type-mapping Unit number: 5 

D-VIII-2 
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b. Description: This file maps AFP target numbers to artillery target 
classes. The first five lines are descriptive information disregarded by 
the processing program. 

c. Used by: APINl 

d. Description of Fields: 

Name      Position     Type 

SC 
ID 
DESCR 
lATCL 

1 
2-3 
10-19 
24 

C 
I 
C 
I 

Description 

Target side, B or R 
AFP identification number 
Target description 
Artillery target class 0-7, with the 

following meaning: 
0 
1 
2 
3 
4 
5 
5 
7 

D-VIII-6. ARTYPREF FILE 

a. File Name: Artillery preference file 

invulnerable to artillery 
troops 
light vehicles 
heavy armor 
light armor 
crew-served weapon 
light artillery 
heavy artillery 

Unit number: 5 

b. Description: This file specifies the preference of each artillery 
shooter for each type of target cluster. It is not necessary that the file 
include data for e^j^vy  possible shooter (51-60); those not included will be 
presumed to be "dummies" and will produce no kills. The first five lines 
of the file are human-readable descriptive information disregarded by the 
processing program. 

c. Used by: APINl 

d. Description of Fields: 

Description 

Shooter side, B or R 
Shooter identification number, 51-60 
Shooter description 
Target cluster side, B or R 
Target cluster identification number 
Preference of this shooter for this 

type of target complex. The total 
preferences of a given shooter must 
sum to 1 

Name Position . ^y\ 

SC 1 c 
ID 2-3 I 
DESCR2 8-27 c 
TSC 30 c 
ITCT 31-32 I 
P 39-43 R 
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Name      Position Type 

lAM       45 I Type of ammo 
shooter at 
cluster, 0 
meaning: 

0 = ICM 
1 = HE 
2 = VT 

Description 

to be fired by this 
this type of target 
•2 with the following 

D-VIII-7. ARTYDATA FILE 

a. File Name: Artillery data file Unit number: 

b. Description: This file contains the technical characteristics of 
the artillery and ammunition. One chunk of data requires two lines in 
the file and corresponds to a specific combination of shooter, 
ammunition, class of target, and target location. For troop-class 
targets, their posture (standing, prone, or in foxholes) is also 
considered. 

c. Used by: APIN2 

d. Description of Fields: 

Name      Position 

(First of two lines) 

Type 

sc 1 C 
ID 2-3 I 
WPNNAM 4-23 c 
AMODES 24-33 c 
lATCL 34 I 
TGTDES 36-45 c 

ILOCN 

AMOTYP 

46 

47 

NV 48-49 R 

AL 50-54 R 

D-VIII-4 

Description 

Shooter side, B or R 
Shooter number, 51-50 
Shooter description 
Ammunition description 
Target class, 1-7 
Target description. For troop-class 

targets, the 7th column of this 
field specifies their posture: 

S = standing 
P = prone 
F = foxhole 

Target location: 
1 = open 
2 = woods 
3 = town 

Ammunition type: 
0 = ICM 
1 = HE 
2 = VT 

Number of volleys to be fired at the 
target 

Lethal area of a round (sq meters) 
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Name 

LV 
wv 

RR 

REPM 

DEPM 

CEPM 

TLE 
REPP 
DEPP 

CEPP 

Position 

55- ■59 
60- •64 
65- ■67 

i 68- •70 

10 lines) 

1-! 5 

5- 10 

11 -15 

16 -20 
21 -25 
25 -30 

31-35 

D-VIII-8. TGTDENSITY FILE 

Type 

R 
R 
R 
R 

R 

R 

R 

R 
R 
R 

K 
OMEGA 
NS 
RS 
LSP 

36-38 
39-41 
42-44 
45-47 
48-52 

R 
R 
R 
R 
R 

WSP 53-57 R 

RSP 58-62 R 

Description 

Length of volley pattern (meters) 
Width of volley pattern (meters) 
Number of rounds per volley 
Round reliability 

Mean point of impact range error 
probable (meters) 

Mean point of impact deflection 
error probable (meters) 

Mean point of impact circular error 
probable (meters) 

Target location error (meters) 
Precision range error probable (meters) 
Precision deflection error probable 

(meters) 
Precision circular error probable 

(meters) 
Pattern adjustment factor 
Angle of fall, for HE (degrees) 
Number of submunitions, for ICM 
Reliability of a submunition, for ICM 
Single round submunition pattern 

length (meters) for ICM 
Single round submunition pattern 

width (meters) for ICM 
Single round submunition pattern 

radius (meters) for ICM 

a. File Name: Target density file Unit number: 5 

b. Description: This file contains the densities (inventories) of each 
of the AFP weapon types in each of the artillery target clusters. 

c. Used by: APINl ^ 

d. Description of Fields: 

Name 

SC 

JTCT 

Position     Type Description 

1 G      The side of the target cluster, B or R 
(possibly blank, in which case the 
line contains only IT and DEN) 

2-3        - I      The identification number of the 
target cluster 
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Name      Position Type 

IT        19-20 I 

DEN       21-29 R 

D-VIII-9. RNGDIST FILE 

a. File Name: Range distribution 

Description 

The AFP identification number of the 
target weapon type 

The density of the target weapon within 
the target cluster 

Unit number: 

b. Description: This file contains the distribution of each of the 
indirect fire shooters to the two range bands (near and deep) used by 
the artillery preprocessor. The first line of this file is descriptive 
information not processed by the program. 

c. Used by: APINl ,  - 

d. Description of Fields: 

Name 

SC 
IS 
DIST(l) 

DIST(2) 

Position 

1 
2-3 
10-13 

25-28 

Type 

C 
I 
R 

Description 

Shooter side, B or R 
Shooter identification number, 51-60 
Fraction of shooters assigned to band 

1 (near) 
Fraction of shooters assigned to band 

2 (deep) 

(Fractions must sum to 1.0) 

D-VIII-10. AFPINV FILE 

a. File Name: AFP inventory file Unit number: 

b. Description: This file contains the number of each AFP type. The 
first nine lines of this file are descriptive information not processed by 
the program. The file also includes information about the types of weapons 
mounted on each firing platform, but this information is disregarded by the 
processing program. Only the lines which contain a nonblank character in 
column 1 are processed fully; these are the lines which contain the 
inventory data. 

c. Used by: APINl 
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d. Description of Fields: 

Name      Position     Type 

sc 1 G 
ID 2-3 I 
DESCR , 10-19 C 
INVTRY 26-35 I 

CAA-D-84-14 

Description 

Side, B or R 
AFP identification number 
Description 
Inventory (NOTE: Although this field 

is read with an I type format, blanks 
are treated as nulls, not zeros, 
contrary to the usual practice. 
Consequently, the number need not 
be right-justified in the field.) 

D-VIII-11. TGTDATA FILE 

a. File Name: Artillery target data file Unit number: 5 

b. Description: This file describes the dimensions of artillery 
target clusters. 

c. Used by: APINl 

d. Description of Fields: 

Name 

SC 
ID 
DESCR2 
TL 
TW 

Position 

1 
2-3 
5-24 
25-30 
31-36 

Type Description 

C Target cluster side, B or R 
G Target cluster identification number 
C Target cluster description 
R Length of target cluster (meters) 
R Width of target cluster (meters) 

D-VIII-12. TGTLOG FILE 

a. File Name: Target location file Unit number: 

b. Description: This file specifies the fraction of target clusters of 
each type to be found in each of the three types of location: open, woods, 
and town. It also specifies the total number of clusters of each type. 
The first nine lines of the file are descriptive header information not 
processed by the program. 

c. Used by: APINl 
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d. Description of Fields: 

Name 

SC 
ID 
DESCR 
FLOC(l) 
FL0C(2) 
FL0C(3) 
IPOST 

Position 

1 
2-3 
4-13 
23-25 
29-33 
36-39 
42 

NCMPLX(l)   47-53 

NCMPLX(2)   56-62 

Type 

C 
I 
C 
R 
R 
R 
I 

R 

R 

Description 

Target cluster side, B or R 
Target cluster identification number 
Target cluster description 
Fraction located in open 
Fraction located in woods 
Fraction located in towns 
Posture of troops in each cluster: 

1 = standing 
2 = prone 
3 = foxhole 

This field may be omitted if the 
cluster contains no troops 

Number of target clusters of this type 
in range band 1 (near) 

Number of target clusters of this type 
in range band 2 (deep) 

Section III. PROGRAM ARRAYS AND VARIABLES 

D-VIII-13. APDAT BLOCK 

a. Block Name: APDAT 

b. Used by: APINl, APIN2, APOUT, ARTPRE 

c. Block Description: 

Name     Dimension   Type 

The following are input data: 

Description 

NTCT 
ARTYCL 

2             I 
2,ITYPS        I 

NTYPS 
POSTUR 

2            I 
2,MAXTCT       I 

I AMMO 

lOPT 

2,           I 
LOARTY:HIARTY 
MAXOPT        I 

Number of target cluster types, by side 
Artillery target class, by side and AFP 

weapon type number (0 if target is in- 
vulnerable to artillery) 

Number of AFP weapon types, by side 
Posture of troops, by side and target 

cluster type (1 = standing, 2 = prone, 
3 = foxhole) 

Type of ammo to be fired, by shooter side 
and indirect fire weapon number 

Run control options (currently only one: 
arty data print control) 
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PREF    2, 
LOARTYrHIARTY, 
MAXTCT 

TL      2,MAXTCT 

TW      2,MAXTCT 

FLOCN    2,MAXTCT, 
NLOCN 

NCMPLX   2,MAXTCT, 
NRANGE 

CLWPN    2,MAXTCT,ITYPS 

RNGDST   2, 
LOARTY:HIARTY, 
NRANGE 

WPID    2,ITYPS 

CLSTID   2,MAXTCT 

R   The raw (unmodified) target preference, by 
shooter side, shooter type, and target 
cluster type 

R -  Target cluster length (meters), by side and 
target cluster type 

R   Target cluster width (meters), by side 
and target cluster type 

R   Fraction of target clusters in type of 
location, by side, target cluster type, 
and location type 

R   Density of target cluster type, by side, 
target cluster type, and range 

R   Composition of target cluster by AFP 
identification number 

R   Distribution of shooters to range bands 

C*10 Weapon identifier, by side and AFP weapon 
type number 

C*10 Target cluster identifier, by side and 
target cluster type 

This is the end of the input data and the start of computed data: 

EFKl    2, 
LOARTYrHIARTY, 
MAXTCT,NATCL 

MPREF    2, 
LOARTY:HIARTY 
MAXTCT 

2, EFK3 

TDEN 

D-VIII-14. ERRDAT BLOCK 

LOARTYrHIARTY, 
ITYPS,NRANGE 
2,MAXTCT, 
NATCL 

R The expected fr 
side, shooter 
and artillery 

R Modified target 
of target clu 
shooter side, 
cluster type 

R Expected fracti 
shooter type, 
range 

R Target density, 
type, and art 

actional kill, by shooter 
type, target cluster type, 
target class 
preference (taking density 

sters into account) by 
shooter type, and target 

onal kill, by shooter side, 
AFP target type number, and 

by side, target cluster 
illery target class 

a. Block Name: ERRDAT 

b. Used by: APINl, APIN2, APOUT, ARTPRE, GETAGG, GNERR 

c. Block Description: 

Name     Dimension   Type Description 

NERRS 
NERRSL 

I   Total number of errors detected 
I   Total number of errors detected on the 

current input line 
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Section IV. PROGRAM ROUTINES 

D-VIII-15. ARTPRE 

a. Name: ARTPRE Type: Main program 

b. Purpose: Controls the overall process of the artillery 
preprocessor. 

c. Arguments: None 

d. Called by: None 

e. Calls: APINl, APIN2, APOUT, ZERO 

f. Common Blocks Used: APDAT, ERRDAT 

g. Files Used: Reads from unit 5. 

h. Local Arrays: None 

i. Method: First, read the run control option(s). Invoke APINl to 
read all of the input data except the artillery characteristics, i.e., the 
artillery target preferences, target cluster dimensions, target cluster 
locations, target inventories, artillery target class compositions, and 
artillery range distributions. Calculate the modified artillery target 
preferences, adjusting the original preferences to take the density of 
target clusters into account. Call APIN2 to read the artillery 
characteristic file and compute the initial expected fractional kills 
(EFKs) of artillery target classes in each target cluster type. Use the 
modified preferences and the target composition of each cluster to compute 
the EFK of each AFP type in each of the two range bands. Finally, if no 
errors have been detected, call APOUT to output the results. 

D-VIII-16. APINl 

a. Name: APINl Type: Subroutine 

b. Purpose: Read and validate first set of artillery preprocessor data 
(all data but the artillery tube data). 

c. Arguments: None 

d. Called by: ARTPRE 

e. Calls: FLUSH, GETAGG, GNERR, ICOLOR, IZERO, PRTBOX, RANGE, RANGEI, 
and ZERO 

f. Common Blocks Used: APDAT, ERRDAT 
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g. Files Used: Reads from unit 5. 

h. Local Arrays: 

Name Dimension Type 

COLORl 
ATCL 
CLOCN 
XLOCN 

2 
NATCL 
NLOCN 
NLOCN 

C*l 
C*7 
C*5 
R 

XNCMPL NRANGE R 

XDIST NRANGE R 

Description 

B and R (color abbreviations) 
Artillery target class names 
Target cluster location names 
Temporary storage for target cluster 

fractional locations 
Temporary storage for numbers of target 

clusters 
Temporary storage for range distribution 

i. Method: APINl first reads the number of AFP weapon types and the 
number of target cluster types on each side. Next, APINl reads the 
artillery preprocessor input files (excluding the artillery tube data file) 
in the following order: 

(1) The artillery target type-mapping file, which tells the artillery 
target class of each of the AFP target types. 

(2) The artillery preference file, which contains the "raw" (or 
unmodified) preference of each type of indirect fire weapon for each type 
of target cluster and the type of ammo fired at the cluster. 

(3) The target data file, which contains the dimensions of each 
target cluster type. 

(4) The target density file which contains the densities of each of 
the AFP weapon types within each of the target clusters. 

(5) The target location file, which specifies the fraction of each 
type of target cluster found in each type of location, the posture of the 
troops (if any) in each type of cluster, and the number of clusters of each 
type in each of the two range bands. 

(6) The range distribution file which specifies the fraction of each 
type of indirect fire shooter allocated to each of the two range bands. 

Each file is terminated by an end-of-file condition. All data is printed 
and validated, and any errors detected will result in error messages, but 
the routine will attempt to keep on processing even in the presence of 
errors. 

D-VIII-17. APIN2 

a. Name: APIN2 Type: Subroutine 

b. Purpose: Read artillery tube data for the artillery preprocessor 
and calculate expected fractional kills. 
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c. Arguments: None 

d. Called by: ARTPRE 

e. Calls: GNERR, ICOLOR, INDWPS, IZERO, LOOKUP, PRTBOX, RANGE, RANGEI, 
and ZERO 

f. Conmon Blocks Used: APDAT, ERRDAT 

g. Files Used: Reads from unit 5. 

h. Local Arrays: 

Description 

One-letter posture abbreviations 
R and B (color abbreviations) 
Used to detect missing or duplicate data 
for all target classes except personnel 

Name Dimension   Type 

CPOST NPOST       C*l 
COLORl 2          C*l 
IREC 2.         I 

LOARTYrHIARTY, 
OrMAXAMO, 
2:NATCL,NL0CN 

IRECP 2,          I 
LOARTY:HIARTY, 
0:MAXAMO,NLOCN, 
NPOST 

Used to detect missing or duplicate data 
for personnel kills 

i. Method: Read and validate data from the artillery tube data file. 
Data from this file may or may not be listed, depending on a run option, 
lOPT(l). Setting lOPT(l) equal to 0 will suppress the listing of tube 
data, including the lethal area data, which is classified. This routine 
reads two records at a time (one set of data requires two input records), 
validates the data, and checks for a possible duplication of previous data. 
Records are considered to be duplicate if they refer to the same 
combination of shooting side, shooter, ammo type, artillery target class, 
and type of location. For personnel targets, their posture must match as 
well. If all is well, APIN2 next checks to see if the data is needed to 
compute EFKs within any of the target clusters. The data is relevant only 
if it matches the type of ammo shot at that type of cluster, and the 
cluster includes targets of the artillery target class specified by the 
tube data. For personnel targets, their posture within the cluster must 
also match the posture specified by the tube data. If the data is relevant 
according to these criteria, INDWPS is called to compute the basic EFK 
against the specified class of targets in the specified cluster. APIN2 
weights the basic EFK figure by the fraction of clusters in the specified 
location and sums the result into the EFKl array, which is used to 
accumulate the total EFK for that combination of cluster and target class. 
This cycle is repeated for each pair of input records until the end of file 
is encountered. When all the records have been processed, APIN2 checks to 
see that all the data needed was included in the input, i.e., records were 
found which matched each required combination of shooting side, shooter, 
ammo type, artillery target class, and location (and posture as well, for 
personnel). Any missing data will result in an error message. 
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D-VIII-18. APOUT 

a. Name: APOUT Type: Subroutine 

b. Purpose: Output the results of the artillery preprocessor. 

c. Arguments: None ^ 

d. Called by: ARTPRE 

e. Calls: NZRNDX, PRTBOX, PRTMRl, RIGHTJ 

f. Common Blocks Used: APDAT, ERRDAT 

g. Files Used: Input - none; Output - 7 

h. Local Arrays: 

Description 

Artillery target class names 
B and R (color abbreviations) 
Indexes of nonzero matrix rows 
Indexes of nonzero matrix columns (for 
cluster types) 

Indexes of nonzero matrix columns (for 
AFP weapon types) 

row labels for matrices 
column labels (for cluster 

Name Dimension Type 

ATCL 
COLORl 
ROWIND 
CLUSX 

NATCL 
2 
2,IEXT 
2,MAXTCT 

C*7 
C*l 
I . 
I 

WPNX 2,ITYPS I 

ROWLBl 
CLUSLl 

2,IEXT 
2,MAXTCT 

C*5 
C*5 

WPNLl 2,MAXTCT C*5 

R0WLB2 
CLUSL2 

2,IEXT 
2,MAXTCT 

C*10 
C*10 

WPNL2 2,MAXTCT C*10 

NROWS 
NCLUSX 
NWPNX 
INR 

2 
2 
2 
IRANGE 

I 
I 
I 
i 

of 
of 

First set 
First set 

types) 
First set of column labels (for AFP 

weapon types) 
Second set of row labels for matrices 
Second set of column labels (for cluster 

types) 
Second set of column labels (for AFP 

weapon types) 
Counts entries used in ROWING 
Counts entries used in CLUSX 
Counts entries used in WPNX 
Maps Combat Module range bands to 

artillery preprocessor range bands 

1. Method: APOUT first prints, in columnar form, the nonzero EFKs for 
each combination of target cluster type and artillery target class. Next, 
the routine sets up row and column labels for matrices containing the 
remaining data to be printed: modified preferences for target clusters and 
EFKs of AFP target types. For each of these two matrices and each of the 
two preprocessor range bands, APOUT first calls NZRNDX to set up lists of 
nonzero rows and columns, then calls PRTMRl to print the matrix, complete 
with row and column labels and suppression of all-zero rows or columns. 
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Finally, the routine writes the EFKs of AFP target types to file 7 in a 
form suitable for inclusion in the AFP Combat Module base data file. 
Combat Module EFKs for range bands 1 through 5 correspond to the artillery 
preprocessor EFK for the near range band; those for range band 6, to the 
far range band. 

D-VIII-19. RANGE 

a. Name: RANGE Type: Real function 

b. Purpose: Check a real number for being in range. 

c. Arguments: 

Name   Dimension    Type    Use Description 

ITEM       C*(*) I Name of the item being tested 
XLO   ;     R I Lower bound 
X        R I The number being tested 
XHI         R I Upper bound 

d. Returns: X, if X is within range; XLO if X is less than XLO; or XHI 
if X is greater than XHI. 

e. Called by: APINl, APIN2, GETAGG ' 

f. Calls: GNERR 

g. Common Blocks Used: None 

h. Files Used: None 

i. Local Arrays: None 

j. Method: Test to see if XLO  X  XHI. If not, construct an error 
message saying "(name) SHOULD BE IN THE RANGE (lower) to (higher)" and call 
GNERR to issue the error message. 

D-VIII-20. RANGEI 

a. Name: RANGEI Type:  Integer function 

b. Purpose: Check an integer for being in range. 

c. Arguments: 

Name   Dimension    Type    Use Description 

ITEM   
IXLO   
IX   
IXHI   

D-VIII-14 
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d. Returns: IX, if IX is within range; IXLO if IX is less than IXLO; 
or IXHI if IX is greater than IXHI. 

e. Called by: APINl, APIN2, GETAGG 

f. Calls: GNERR 

g. Coinnon Blocks Used: None 

h. Files Used: None 

i. Local Arrays: None 

j. Method: Test to see if IXLO  IX  IXHI. If not, construct an 
error message saying "(name) SHOULD BE IN THE RANGE (lower) to (higher)" 
and call GNERR to issue the error message. 

D-VIII-21. GNERR 

a. Name: GNERR Type: Subroutine 

b. Purpose: Issue an error message related to input data. 

c. Arguments: 

Name   Dimension    Type    Use Description 

ITEM           C*(*)    I   Name of the item in error (or blank, 
if the message does not refer to 
a specific item) 

MSG            C*(*)    I   The error message 

d. Called by: APINl, APIN2, ICOLOR, RANGE, RANGEI 

e. Calls: None 

f. Common Blocks Used: ERRDAT 

g. Files Used: None 

h. Local Arrays: None 
■■i 

i. Method: Print the name of the item in error and the associated 
message. Increment variables NERRS (the total number of errors detected 
thus far) and NERRSL (the number of errors on the current input line) in 
common block ERRDAT. If NERRS exceeds 30, issue a final error message and 
stop. 
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D-VIII-22. FLUSH 

a. Name: FLUSH 

b. Purpose: Flush a specified number of input records 

c. Arguments: 

Name   Dimension    Type    Use 

Type: Subroutine 

lUNIT 
N 

Description 

I   FORTRAN unit number of the file 
I    Number of records to flush 

d. Called by: APINl 

e. Calls: None 

f. Common Blocks Used: None 

g. Files Used: INPUT - lUNIT (above) 

h. Local Arrays: None 

i. Method: Read the specified number of records from the specified 
file, or up to the end of the file, whichever occurs first. 

D-VIII-23. INDWPS 

a. Name: INDWPS Type: Subroutine 

b. Purpose: Compute expected fractional kill of targets by artillery. 

c. Arguments: 

Description 

Ammo type: 0 if ICM, HE otherwise 
Lethal area of a round (sq meters) 
Mean point of impact circular error 

probable (meters) 
Mean point of impact deflection 

error probable (meters) 
Mean point of impact range error 

probable (meters) 
Precision circular error probable 

(meters) 
Precision deflection error probable 

(meters) 
Precision range error probable 

(meters) 
Pattern adjustment factor (no units) 

Name Di mension Type    Us 

AMOTYP 
AL 
CEPM _ ^ _ _ 

I      I 
R      I 
R      I 

DEPM   R    I 

REPM   R      I 

CEPP   R      I 

DEPP  " R    I 

REPP   R      I 

K   R      I 
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Name Dimension   1 ryp 

LT —^—_ R 
RT   R 
WT   R 
LV   R 
wv   R 
LSP   R 

RSP   R 

WSP   R 

NR   R 

NS   R 

NV .«._ . R 
RR  . R 
RS   R 

TD _ _ _ _ R 
TLE   R 

OMEGA «——.. R 
EFK   R 
FD   R 

d. Called by: APIN2 

e. Calls: None 

Use 

I 
0 
0 

Description 

Length of target area (meters) 
Radius of target area (meters) 
Width of target area (meters) 
Length of volley pattern (meters) 
Width of volley pattern (meters) 
Single round submunition pattern 

length for ICM (meters) 
Single round submunition pattern 

radius for ICM (meters) 
Single round submunition pattern 

width for ICM (meters) 
Number of rounds in each volley (no 

units) 
Number of submunitions in each round 

for ICM (no units) 
Number of volleys (no units) 
Reliability of a round (no units) 
Reliability of a submunition for 

ICM (no units) 
Target density 
Target location error in circular 

error probable (meters) 
Angle of fall for HE (degrees) 
Expected fractional kill 
Fractional damage 

f. Common Blocks Used: None 

g. Files Used: None 

h. Local Arrays: None 

i. Method: This subroutine implements the Super-Quickie II algorithm 
as described in the publication "Programmable Calculator (TI-58 or TI-59) 
Manual for Evaluating Effectiveness of Nonnuclear Surface-to-Surface 
Indirect-Fire Weapons Against Area Targets," dated 2 June 1981, by Lonnie 
R. Minton, US Army Field Artillery School. Note that the TI-59 program and 
the flowchart given in that publication differ. This subroutine agrees 
with the flowchart. 

D-VIII-24. PRTBOX 

a. Name: PRTBOX Type: Subroutine 

b. Purpose: Print a character string, framed by a box of asterisks. 
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c. Arguments: 

Name 

ICNTRL 
S 

Dimension Type    Use Description 

I      I   Print control digit (0 or 1) 
C*(*)    I   The character string to print 

d. Called by: APINl, APIN2, APOUT 

e. Calls: None     . . 

f. Common Blocks Used: None 

g. Files Used: None 

h. Local Arrays: None 

i. Method: Using the supplied ICNTRL for carriage control on the first 
line, print the character string framed in a box 

************* 
* * : 

* LIKE THIS * 
* * . 
************* 

D-VIII-25. NZRNDX 

a. Name: NZRNDX Type: Subroutine 

b. Purpose: Form lists of indexes of nonzero rows and columns in a 
matrix. 

Description 

The matrix to be scanned 

The row dimension of MAT 
The column dimension of MAT 
Lists of indexes of nonzero rows 
Lists of indexes of nonzero columns 
Sizes of lists of row indexes 
Sizes of lists of column indexes 

c. Arguments: 

Name Dimension Type Use 

MAT 2,ROWDIM, 
COLDIM 

I I 

ROWDIM   I 
COLDIM   I 
ROWIND 2,ROWDIM 0 
COLIND 2,COLDIM 0 
NROWS 2 0 
NCOLS 2 0 

d. Called by: APOUT 

e. Calls: None 
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f. Coranon Blocks Used:    None 

g. Files Used: None 

h. Local Arrays: None 

i. Method: The first index of MAT typically represents a side (Blue or 
Red). For a fixed side, say S, consider the slice of MAT consisting of 
MAT(S,i,j), with i and j varying. NROWS(S) is set equal to the number of 
nonzero rows in this slice. (A row is nonzero if it contains at least one 
nonzero entry.) R0WIND(S,1) through ROWIND(S,NROWS(S)) contain the indexes 
of the nonzero rows. Similarly, NCOLS(S) is set to the number of nonzero 
columns in the slice, and C0LIND(S,1) through COLIND(S,NCOLS(S)) contain 
the indexes of the nonzero columns in the slice. 

D-VIII-26. PRTMRl 

a. Name: PRTMRl 

b. Purpose: Print a matrix. 

c. Arguments: 

Name Dimension Type    Us 

TITLE   C*(*)     I 

MAT 

NDIMl 
NDIM2 
ROWING 

2,NDIMl, 
NDIM2 

2,NDIMl 

COLIND 2,NDIM2 

NROWS 
NCOLS 
ROWLBl 
R0WLB2 
COLLBl 
C0LLB2 

2 
2 
2,NDIMl 
2,NDIMl 
2,NDIM2 
2,NDIM2 

C*5     I 
C*10    I 
C*5     I 
C*10    I 

d. Called by: APOUT 

e. Calls: None 

f. Coiiiiion Blocks Used: None 

g. Files Used: None 

Type: Subroutine 

Description 

A title to be printed above the 
matrix 

The matrix to be printed 

The second dimension of MAT 
The third dimension of MAT 
Lists of indexes of rows to be 

printed 
Lists of indexes of columns to 

be printed 
Sizes of lists in ROWIND 
Sizes of lists in COLIND 
First set of row labels 
Second set of row labels 
First set of column labels 
Second set of column labels 
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h. Local Arrays: 

Name     Dimension Type Description 

CELL 10 C*10  Used to hold contents of one line of print 

i. Method: Consider MAT as consisti 
MAT(2,*,*). Each slice is considered to 
printed separately. For the slice with 
MAT(S,*,*), only the rows listed in ROWI 
COLIND(S,*) will be printed. Typically, 
columns listed by calling NZRNDX before 
line are printed, framed by the row and 
entries are printed as '.' rather than ' 
the printout. This is accomplished by s 
in the character array CELL before print 
number in character form if nonzero or ' 

ng of two slice 
be a two-dimen 

first dimension 
ND(S,*) and the 
these are the 

calling PRTMRl. 
column labels ( 
0' to increase 
etting up the c 
ing, with each 
.' if zero. 

s, MAT(1,*,*) and 
sional array and is 
S, i.e., 
columns listed in 
nonzero rows and 
Ten columns per 

both sets), and zero 
the readability of 
ontents of each line 
cell containing one 

D-VIII-27. RIGHTJ 

a. Name: RIGHTJ 

b. Purpose: Right justify a character string. 

c. Arguments: 

Name   Dimension    Type    Use 

Type: Subroutine 

Description 

The input character string 
The output character string 

51 —-   ,  C*(*)    I 
52             C*(*)    I 

d. Called by: APOUT 

e. Calls: None 

f. Common Blocks Used: None 

g. Files Used: None 

h. Local Arrays: None 

i. Method: Move SI to S2, right-justified within S2 and padded on the 
left with blanks, if necessary. 

D-VIII-28. ZERO 

a. Name: ZERO Type: Subroutine 

b. Purpose: Set all the elements of a real matrix to 0. 

D-VIII-20 
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Name Dimension 

A N 
N   

CAA-D-84-14 

Type    Use Description 

-R     -O- ,  The matrix to be zeroed 
I      I   The dimension of A 

d. Called by: APINl, APIN2, ARTPRE 

e. Calls: None 

f. Common Blocks Used: None 

g. Files Used: None 

h. Local Arrays: None 

i. Method: Set A(l) through A(N) equal to 0. This'routine can also be 
used to zero a multidimensional matrix A by passing H  as the product of the 
dimensions of A. This is a little tricky and doubtless reprehensible, but 
extremely convenient. 

D-VIII-29.  IZERO 

a. Name:  IZERO Type: Subroutine 

b. Purpose: Set all the elements of an integer matrix to 0. 

c. Arguments: 

Name   Dimension    Type    Use 

lA 
N 

N 

Description 

G   The matrix to be zeroed 
I   The dimension of lA 

d. Called by: APINl, APIN2 

e. Calls: None 

f. Common Blocks Used: None 

g. Files Used: None 

h. Local Arrays: None 

i. Method: Set IA(1) through IA(N) equal to 0. This routine can 
also be used to zero a multidimensional matrix lA by passing N as the 
product of the dimensions of lA. This is a little tricky and doubtless 
reprehensible, but extremely convenient. 
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D-VIII-30. ICOLOR 

a 

b 

c 

Name 

ID 

CH 

d 

Name: ICOLOR             "^ Type: Subroutine 

Purpose: Convert a color (B or R) to a side index (1 or 2). 

Arguments: 

Dimension    Type    Use Description 

        C*(*)    I   Identifier to be used for any error 
message • 

         C*l     I   Color 

Returns: 1 if B, 2 if R, 1 otherwise. 

e. Called by: APINl, APIN2 

f. Calls: GNERR ■• 

g. Common Blocks Used: None 

h. Files Used: None 

1. Local Arrays: None ' 

j. Method: Set ICOLOR accordingly if CH is B or R. If CH is neither B 
nor R, force ICOLOR to 1 and issue an error message via GNERR. 

D-VIII-31. LOOKUP 

a. Name: LOOKUP Type:  Integer function 

b. Purpose: Look up a character string in a table. 

c. Arguments: 

Name   Dimension    Type    Use 

S 
STAB 
N 

(*) 

C*(*) I 
C*(*) I 

I I 

Description 

The character string to be look up 
The table to be searched 
The number of entries to be searched 

d. Called by: APIN2 

e. Calls: None 

f. Common Blocks Used: 

g. Files Used: None 

None 
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h. Local Arrays: Mone 

1. Method: Search STAB(l) to STAB(N) for a match to S. The value of 
the function returned is the index of the first match or, if no match is 
found, 0. 

D-VIII-32. GETAGG 

a. Name: GETAGG 

b. Purpose: Get weapon types to be aggregated. 

c. Arguments: 

Name   Dimension    Type    Use 

Type: Subroutine 

Description 

AGGFAC 
ISAGG 

R 
L 

0 
0 

The aggregation factor 
ISAGG(i,j) is .true, if weapon type 

j on side i is aggregated, .false. 
otherwise 

d. Called by: APINl 

e. Calls: RANGE, RANGE I 

f. Common Blocks Used: ERRDAT 

g. Files Used: Reads from unit 5, 

h. Local Arrays: 

Name     Dimension   Type Description 

NGRPS 2 I 
NAGG 2,ITYPS I 
COLOR 2 C*4 

The number of aggregated types, by side 
List of aggregated types on each side 
Blue and Red 

i. Method: Read data specifying the aggregated types, validate the 
data, and construct the logical array ISAGG accordingly. Any errors 
detected will result in execution of a STOP instruction. The data is read 
with free-format reads, in the following sequence: 

(1) Aggregation factor, number of aggregated types on the Blue side, 
and number of aggregated types on the Red side. 

(2) List of Blue aggregated types. 

(3) List of Red aggregated types. 

All data read is printed out for perusal by the user. 
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Section V. ADVICE ON ARTILLERY SETUP 

D-VIII-33. BACKGROUND. The AFP scheme for decomposing the battlefield 
into direct fire duels between pure weapon types, subject to incoming 
indirect fire, requires special treatment of indirect fire weapons. 
Indirect fire weapons must be able to fire at direct fire weapons and at 
one another. AFP development took the unusual step of making the 
counterbattery role a variation of direct fire. Counterbattery weapons can 
kill one another but nothing else. In early AFP application, some weapon 
types were assigned almost entirely to the counterbattery role, thereby, 
precluding them from killing other types of targets. Weapons not assigned 
to the counterbattery role were available for indirect fire upon the direct 
fire duels (including the counterbattery versions of direct fire). 
Indirect firers kill any targets upon which they fire, but the indirect 
firers cannot be killed by any weapon. In that early AFP production, 
mortars, artillery, and rockets killed and lost relatively little. Review 
of input, logic, and output led to the conclusion that the AFP battlefield 
decomposition scheme had been carried too far in several respects. 

a. The treatment of counterbattery fire had prevented kills of 
collateral targets. 

b. The treatment of noncounterbattery fire had been based on 
underestimation of the presence of mortars, artillery, and rocket launchers 
in general target complexes. 

c. Overall, too little fire was falling on too few targets with too 
little effect. 

D-VIII-34. REMEDY. System tests showed that mortar, artillery, and rocket 
could be better approximated simply by a revised approach to input data 
setup. 

a. Increase Firing 

(1) Change: Set Additionals file entries to be 1.0 for all weapons. 

(2) Rationale: The value in the Additionals file reflects the 
percentage of "indirect fire" that a weapon system will use as opposed to 
"counterbattery fire." In AFP, "counterbattery fire" is reflected by 
direct fire engagements between indirect weapon systems. This does not 
reflect the total killing power of the artillery/mortars because one does 
not normally shoot at just the indirect fire weapon system but other 
vehicles and personnel as well. When the Additionals value is set at 1.0, 
all firing will be in the "indirect fire" mode where firing is done against 
target clusters (area targets). When one round is fired at a "cluster," it 
may kill anything in the cluster as set up in the target cluster 
description file. This more accurately reflects the counterbattery/ 
countermortar effects. The percent of counterbattery fire can be portrayed 
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by giving a weapon system a preference against an artillery cluster. This 
new portrayal also eliminates many confusing cross-checks that needed to be 
conducted. 

(3) Previously: Because 8" and MLRS had high "counterbattery" 
preferences (40 percent and 90 percent respectively), they were not getting 
the correct number of kills. Note: With this new change, no allocations 
will show up for the indirect fire weapon systems, but one must ensure 
allocations are made between deep generic targets (BTRP and RTRP Deep, 
LARM, HARM, etc.) so that engagements occur. 

b. Enrich Target Clusters 

(1) Change: Add generic targets for the close range bands. 

(2) Rationale: Target clusters that are fired on in the near range 
bands do not include all targets that may be killed by indirect fire. By 
having generic targets such as BTRP near, LVEH near, etc., this problem 
should be corrected. 

(3) Previously: Only direct fire weapon systems were clustered. 

c. Attack Air Defense Weapons 

(1) Change:  Increase preference of artillery for Enemy Air Defense. 

(2) Rationale: Doctrinally, 8" and MLRS should have a substantial 
portion of their fires directed for anti-ADA missions. This may 
simultaneously increase their CIP since ADA systems have a higher target 
value if they can be killed. 

(3) Previously: MICAF I had zero preference for ADA targets. 
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APPENDIX E 

THE AFP COMBAT SUPPORT/COMBAT SERVICE SUPPORT MODULE 
AND ITS PREPROCESSORS 

E-1. OVERVIEW. The Combat Support/Combat Service Support (CS/CSS) 
modulation process is designed to provide adjustments to the AFP Combat 
Module results to account for the impacts of eight CS/CSS functions. The 
Combat Module produces estimates of the kills and losses achieved and 
suffered by each opposing side. Those kills and losses are recorded for 
each type weapon versus each type opposing weapon. The Combat Module 
represents combat at so-called normed levels of CS/CSS support. A normed 
level of support corresponds most closely to standard doctrine with its 
implied requirements. For many reasons one or both sides may be unable to 
conduct combat operations at normed levels. These reasons range from 
deliberate decisions to provide more or less than doctrinal levels, through 
temporary imbalances associated with modernization and reorganization time 
leads and lags, to outright interference by an opponent's equipment and 
actions. 

a. Detailed examples with sample data requirements and record formats 
are presented in Annex I to this appendix. 

b. The relation of the AFP CS/CSS processes to the AFP System in 
general is portrayed in Figure E-1; the CS/CSS processes are highlighted by 
being enclosed within a heavy line. 

c. Essentially there are two AFP CS/CSS Preprocessors depicted in 
Figure E-1. The first is called the Search Preprocessor; its function is 
to extract data from selected inventory files based on two keys--unit 
identification (TPSNA) and fiscal year--and to develop pertinent equipment 
and manpower performance factors. The second preprocessor is the Main AFP 
CS/CSS Preprocessor and is described further in the succeeding paragraphs. 

d. The AFP approach to CS/CSS was developed in accordance with the fol- 
lowing guidelines. 

(1) Combat Support 

(a) Support potential must reflect any disparity of forces--should 
be based on comparisons between US and its adversaries. 

(b) Combat support units must be employed in their normal roles. 

(c) Combat support factors must incorporate combat support 
equipment characteristics. 
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PREPARE RANGE 
DISTRIBUTIONS 

PREPARE 
PARTICIPATION 
FACTORS 

PREPARE 
CASUALTY   FACS 

PREPARE   SSPKS 

PREP.   WEAPON 
ON   WEAPON 
PREFERENCES 

PREPARE   ARTY 
DATA 

PREPARE 
INVENTORIES   S, 
RELATED   DATA 

8 

PREP.   SENSORS 

11   ?SSG,ABEIK   G.HAINS6G/SKELREP,G.HAINSSG/SGS(F) 
gSTART H.G0(F)E(ENV)N(REP1) 

12   §XQT  C.870PREFGEN 
SXQT  C.870RNGDSTGEN 
eXQT  C.PKSGEN 
gXQT  C.PROJGEN 
?XQT  C.870MAIN 

D:FALLOC 
COMBAT 

MODULE 

ALLOC 
TTLOS 19 

RAW  CBT 
RESULTS 

14 
H. (F)E(ENV) 

16 9ADD 
9A0D 
eXQT 

CS/CSS 
MODULI 

lAOD 
?ADD 
gXQT 

H. (r)E(ENV)> 
D.ADAT5 

10 
CS/CSS 

FACTORS 

rT PRECSCSS2 

17 

#XQT 
C.870GENKV 

?XQT                              eXQT 
C.870REPORT           C.870PRTKV 

?XQT 
:.870GENAL 
?XQT 
:.870PRTKV 

QA 

REPORT 

KV 

REPORT 

ALLOC 

REPORT 

t .        * » 
G.GENMRGSSG/SKEL 
G.GOMERGEALL/(F)R(R) 
G.870CXPS 

?ADn GG.CVALS,FRACTS 

CBT/CS/ 
CSS 

MERGE 

G.GENNODSSG/SKEL 
G.GOMOD/(F)   I 
G.899CSCSS/MftIN 

D: 
J ENVI6 

^y     CS/CSS         1 ll    D!ENvi     . 
*■                         I IB       .Tl             2 "•■ 

MODULE        I D!         _J 
'        !          'y ENV   1           • 

G.BBCAT,RRCAT, 
ACATS,ADATl-4 

26   PADD  a.INTERPSSG/SKEL 
?ADD  G.INTERPOL/(F) 

OR   ?START H.GO(F) 

TACTICAL 
MOVE- 
MENT 

MINE/ PROTECT 
COUNTER- POSI- 

MINE TIONS 

C2EW MEDICAL 
MAIN- 

TENANCE 

SUPPLY 
t 

TRANS PRT 

XP3COUNTER.COUNT3 

SEARCH   PREPROCESSOR 

27   eXQT  GD.INTERPO 

INTERPO- 

LATION 

28 

D: 
DIV  X 

22   ?ADD  G.LONGROLLSSG/SKELOPTSX 
JADD  G.GOROL(F) (R ) Z 

23 
SXQT  GR.AFPSTATSTRAT/TEST 

ROLLUP 
I   STATS 
MODULE 

24 
D. 
DIV  A 

D: 
DIV  B 

25 gADD R.COHPXOT(IJ) 
gXQT G.COMPARE 

DIVISION 
COMPARE 
REPORTER 

Figure E-1. The Relation of the AFP CS/CSS Preprocessors and Module 
to the Analysis of Force Potential (AFP) System in General 
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(2) Combat Service Support 

(a) Emphasis must be on division level support--DISCOM or 
equivalent. 

(b) Support factors must be relative to intense combat that 
stresses the support system and its surge capabilities. 

(c) Combat service support factors must incorporate CSS equipment 
characteristics. 

E-2. FUNCTIONAL DEFINITIONS.  In general, a CS/CSS function may be 
represented by a measure and a countermeasure for both Blue and Red sides. 
For example, mine laying and mine clearing are a natural measure/counter- 
measure pair. Some functions possess measures without corresponding 
countermeasures. For example, maintenance is represented by a measure for 
each side but is not regarded as requiring or permitting a direct 
countermeasure. The eight CS/CSS functions represented within the AFP 
CS/CSS Module are defined as follows. (The current AFP system preserves 
space for a ninth, unused CS/CSS function.) 

a. Tactical Mobility 

(1) Measure. The measure is a weighted average (weighted with 
respect to inventory and to on-road or off-road travel) of the speeds of a 
side's ground combat systems relative to the average weighted speed of the 
base case ground combat systems. Similarly there is a relative weighted 
measure for air combat systems. 

(2) Countermeasure. The countermeasure for a side is its divisional 
engineer capability to create obstacles (not including minefields) relative 
to the enemy capability to clear obstacles (a planning or doctrinal stand- 
ard); e.g., the Blue standard was extracted from the Combat to Support 
Balance Study (CSBS). 

b. Bridging 

(1) Measure. The computation of the bridging measure is based on the 
force's inventory of bridges, rafts, and vehicles, and on a stylized series 
of gaps of specified widths which the force must cross. Three factors are 
considered in the computation: the fraction of the series of gaps which 
can be bridged; the fraction of the vehicles in the force which can cross 
each gap, based on their load classes; and the time required for those 
vehicles to cross the gaps, including the time to assemble and disassemble 
the bridges and rafts used. 

(2) Countermeasure. No bridging countermeasures are represented 
within AFP. 
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c. Mine/Countermine 

(1) Measure. The measure for a side is its divisional engineer 
capability to create minefields relative to enemy capability to clear 
mines. 

(2) Countermeasure. A side's countermeasure is the clearing rate 
achievable with divisional assets relative to the opponent's mine laying 
rate. Consideration is given to doctrinal breaching approaches; i.e., 
complete breaching success may be achieved "in lanes" without clearing an 
entire minefield. 

d. Protective Positions 

(1) Measure. A side's measure is the ratio of its ability to 
construct protective positions for combat systems within five hours to the 
number of positions required. 

(2) Countermeasure. Countermeasures are not represented within AFP. 

e. C2EW 

(1) Essentially a side's C2EW measure and its opposing countermeasure 
are combined because the measure for a side is computed using related 
countermeasure data; i.e., a side's command and control performance is 
degraded by opposing electronic jammers. The measure for a side is 1.0 
minus the fractional reduction in combat effectiveness attributable to 
diminished effectiveness of command and control caused by active jamming. 
Three TRADOC Systems Analysis Activity (TRASANA) studies provided the 
rationale to relate a side's combat effectiveness and the performance of 
command and control equipment such as multichannel radio relay equipment, 
VHF and HP radios. Both sides are assumed to have deployed their assets in 
doctrinal fashion. Consideration is given to radio/radar and jammer 
equipment densities, frequency bands, and effectiveness. 

f. Medical. The measure for a side is 1.0 less the fractional 
reduction of divisional strength attributable to shortfall in the capacity 
of the divisional medical battalion. Higher echelon medical facilities are 
assumed to perform at their designed capacities. The generation of 
casualties is assumed to occur at intense combat levels. (No 
countermeasure is represented.) 

g. Maintenance. The measure for a side is 1.0 less the fractional 
reduction in divisional equipment availability attributable to manhour 
shortfalls in divisional maintenance battalion teams and shops. (No 
countermeasure is represented.) .;,. 

h. Supply and Transportation. The measure for a side is 1.0 less any 
fractional shortfall in the divisional supply and transportation 
battalions' capability to lift daily supply requirements. Higher echelon 
supply and transportation units are assumed to perform at their designed 
levels. (No countermeasure is represented.) 
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E-3. CS/CSS Symbols. As appropriate to the Ith function, measures and 
countermeasures are developed and assigned in accordance with the following 
AFP symbolism: 

a. U(I) Blue countermeasure. 

b. V(I) Blue measure. *. 

c. S(I) Red countermeasure. 

d. T(I) Red measure. 

E-4. ORGANIZATION OF APPENDIX. The development of measures and counter- 
measures, as and if appropriate to each CS/CSS function, is described in 
Annex I to Appendix E. There the Main CS/CSS and Search preprocessor 
programs are described. The current AFP Combat Module may represent type- 
on-type engagements between weapons of up to 60 types on each side. 
Whether or not CS/CSS measures and countermeasures apply to specific type- 
on-type engagements is determined from sets of tables. The tables serve as 
screens by weapon type, weapon category, function, measure/countermeasure, 
and combat environment. If a type-on-type engagement "passes" all the 
screens, the corresponding U, V, S, or T value is applied. And depending 
on combat environment, a weight is applied to each function in rolling up 
all functions. All these steps are performed in the AFP CS/CSS Module 
proper. That module outputs the rolled-up, weighted values across all 
CS/CSS functions as the so-called CS/CSS "moduli." The CS/CSS Module 
proper is described in Annex II to Appendix E, 
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ANNEX I TO APPENDIX E 

THE AFP COMBAT SUPPORT/COMBAT SERVICE SUPPORT (CS/CSS) SEARCH AND 
MAIN PREPROCESSORS FOR DETERMINING MEASURES AND COUNTERMEASURES 

BY CS/CSS FUNCTION 

Section I. OVERVIEW 

E-I-1. This annex describes the development of Blue and Red measures and 
countermeasures for each of the eight active CS/CSS functions. (AFP struc- 
ture reserves space for a ninth CS/CSS function, but that space is not cur- 
rently used.) The product of the Main Preprocessor is a small file 
containing 2 (sides) x 2 (measure and countermeasure) x 8 (functions) = 32 
significant numerical values. (The file also contains four 1.0-values for 
the unused function.) That file is one of the principal inputs to the 
CS/CSS Module proper which "rolls up" the values in accord with a complex 
of switches and weights; this process constructs Blue and Red CS/CSS moduli 
for each possible pairing of Blue and Red weapon types. The CS/CSS Module 
proper is described in Annex II to Appendix E. 

E-I-2. It is important to note that anything and everything about CS/CSS 
equipment and manpower characteristics, requirements, and capabilities 
relative to a specific combat environment is compressed into the 32-value 
file generated by the CS/CSS Main Preprocessor. And because, by 
definition, some of those values are always 1.0, the range of CS/CSS 
variability must be expressed in fewer than 32 numerical values. 

E-I-3. Toward accomplishment of the generation of CS/CSS factors, the two 
AFP CS/CSS preprocessors are designed to: 

a. Read all necessary input data from a single automatically prepared 
file* comprised of data which represent both authorizations and on-hand 
strengths of personnel and equipment. 

*This file is prepared from an interactive program called the Search 
Preprocessor; this program requires the user to identify the organizations 
(by TPSNA) and years to be analyzed by AFP. Two files will be used by the 
Search Preprocessor to develop the input data for the CS/CSS Main 
Preprocessor: 

(1) An MOS file depicting the on-hand and authorized strengths for 
several maintenance related specialties. 

(2) An item inventory file of US equipment (weapon system) quantities 
by fiscal year. 
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b. Perform a variety of arithmetic and logical operations for each 
CS/CSS function. 

c. Generate a single file containing Blue and Red factors for measures 
and countermeasures (some of which may be identically 1.0) for each CS/CSS 
function. 

E-I-4. The relation of the AFP CS/CSS Preprocessor to the AFP System in 
general is shown in Figure E-I-1. 

11   0SSG,ABEIK   G.HAINSSG/SKEIJ«EP,G.HMNSSG/SGS(F) 
eSTART  H.G0(F)E(ENV)N(REP1) 

12   gXOT   C.870PREFGEN 
?XQT  C.870RNGDSTGEN 
gXQT  C.PKSGEN 
eXQT  C.PROJGEN 
eXQT  C.870HftIN 

DiFALLOC 
ALLOC 
TTLOS 

13 

eXQT 
C.870GENKV 
gXQT 
C.e70PRTKV 

exQT 
C.870GENAL 
eXQT 
C.870PRTKV 

22   gADD   G.LONGROLLSSG/SKELOPTSX 
SADD  G.GOROL(F) (R)Z 

gXQT  GR.AFPSTATSTRAT/TEST 

Figure E-I-1. Relation of the AFP Combat Support/Combat Service Support 
Preprocessors to the AFP System in General 
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Section II. INPUT 

E-I-5. The following paragraphs describe the input to the AFP CS/CSS Pre- 
processor; note that all input data are read by FORTRAN free-format read 
statements: 

a. Tactical Mobility. Table E-I-1 describes the tactical mobility 
input. Figure E-I-2 displays sample input records for generating tactical 
mobility factors. 

Table E-I-1. Tactical Mobility Input 
(page 1 of 3 pages) 

Field Variable Data description 

(1st record) 

1 JUMP Switch for whether to use given 
'" values in record or compute values 

from following input where: T = use, 
F = read data and compute 

2 FACT(1,1) Value of Blue countermeasure, U(l) 

. 3'       FACT(1,2) Value of Blue measure, V(l) 

(if JUMP = .FALSE., next record, else GOTO next record **) 

(next record) 

SPDX(l) 

2 SPDX(2) 

3 SPDWT(2) 

(next record) 

1 NVEH 

Blue ground vehicles average speed 
(kph) 

Blue aircraft average speed (kph) 

Ratio of average speed (two base case 
years) of Blue aircraft to Blue ground 
vehicles 

Number of Blue vehicle or Blue air- 
craft types 

(next NVEH records) 
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Table E-I-1. Tactical Mobility Input 
(page 2 of 3 pages) 

Field Variable 

1 '   DENSTY( ) 

2 SPEED( ) 

(next record) 

1    ■   REQEHO 

(next record) 

1        CAPEHO 

(** next record) 

1        JUMP 

2 FACT(1,3) 

3 FACT(1,4) 

(if JUMP =  .FALSE., next 

(next record) 

1 SPDX(l) 

2 SPDX(2) 

3 SPDWT(2) 

(next record) 

Data description 

Population of Blue vehicles/aircraft; 
subscript 1 = ground, 2 = air 

Rate of movement (kph) of Blue 
vehicle/aircraft types; subscript 1 = 
ground, 2 = air 

Blue obstacle clearing capability 
(cubic meters/hour) 

Blue obstacle creation capability 
(cubic meters/hour) 

Switch for whether to use given 
values in record or compute values 
from following input where: T = use, 
F = read data 

Value of Red countermeasure, S(l) 

Value of Red measure, 1(1) 

record, else GOTO next **) 

Red ground vehicles average speed (kph) 

Red aircraft average speed (kph) 

Ratio of average speed of Red air- 
'      craft to Red ground vehicles 
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Table E-I-1. Tactical Mobility Input 
(page 3 of 3 pages) 

Field Variable Data description 

1 NVEH 

(next NVEH records) 

1 DENSTY( ) 

2 SPEED( ) 

(next record) 

1        REQEHO 

(next record) 

1 CAPEHO 

Number of Red vehicles or Red air- 
craft types 

Population of Red vehicles/aircraft; 
subscript 1 = ground, 2 = air 

Rate of movement (kph) of Red vehicle/ 
aircraft types; subscript 1 = ground, 
2 = air 

Red obstacle clearing capability 
(cubic meters/hour) 

Red obstacle creation capability 
(cubic meters/hour) 

F i . "1^ 
62.66 219.1 

4 
ati 68 
328 t8 
21 61 
55 56 
3   . 
42' 227 
25 2r.!» 
52 22 D 
3H26 
2311 
F I.C 
62.36 210.1 

3 
33 85 
330 nr. 
l^S 75 
33 IP 
8 62 .5 
362 6-' 
171 5C 
36 1<» 
7 
6 215 
6 313 
6r:i 
8t82 

3.53 

3.ot 

Figure E-I-2. Example of Tactical Mobility Data Input to 
the AFP CS/CSS Main Preprocessor 
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b. Bridging. Table E-I-2 describes the bridging input. Figure E-I-3 
displays sample input records for generating bridging factors. 

Table E-I-2. Bridging Input 
(page 1 of 3 pages) 

Field Variable Data description 

(1st record) 

1 JUMP 

2 FACT(2,1) 

3 FACT(2,2) 

(if JUMP = .FALSE., next 

(next record) 

1 NCPD 

2 TDFACT 

(next record) 

1 BASEFl 

2 BASEF2 

3 BASEF3 

(next record) 

1        NGAPS 

(next NGAPS records) 

Switch for whether to use given 
values in record or compute values 
from following input, T = use, F = 
read data 

Value of Blue countermeasure, U(2) 

Value of Blue measure, V(2) 

record, else GOTO next record **) 

Number of crossing points desired 

Take-down factor (when multiplied 
by set-up time, yields take-down 
time) 

Value of capability factor Fl in 
base case 

Value of capability factor F2 in 
base case 

Value of capability factor F3 in 
base case 

Number of different types of gap 

E-I-6 
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(page 2 of 3 pages) 

CAA-D-84-14 

Field Variable Data description 

1 .       NGP 

2 WGAP 

(next record) 

1        NVEH 

(next NVEH records) 

1 NV 

2 VCLAS 

3 VNUM 

4 VDESC 

(next record) 

1        NBRIDG 

(next records) 

(NOTE: There will be 
records per group.) 

1 BSETS 

2 BNUM 

3 BDESC 

(next NGAPS records) 

Frequency of occurance of this type 
gap 

Width of this type gap (meters) 

Number of different combat vehicle 
types 

Number of vehicles of this type 

Load class of this type vehicle 

AFP identification number of type 
vehicle 

Description of this type vehicle 
(NOTE: This is character type data 
and must be enclosed in single quota- 
tion marks.) 

Number of different types of bridges/ 
rafts 

NBRIDG groups of records consisting of (N6APS+1) 

Number of bridge/raft sets available 

AFP identification number of bridge/ 
raft 

Description of bridge/raft (character 
data) 
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Table E-I-2. Bridging Input 
(page 3 of 3 pages) 

Field Variable Data description 

CPSET 

2 SETUP 

3 VCRATE 

4 BCLAS 

(** next record) 

1 '      JUMP 

2 

3 

FACT(2,3) 

FACT(2,4) 

Number of crossing points per set for 
this type of gap 

Set-up time (minutes) 

Vehicle crossing rate (vehicles/hour) 

Bridge/raft load class 

Switch for whether to use given 
values in record or compute values 
following input, T = use, F = read 
data 

Value of Red countermeasure, S(2) 

Value of Red measure, T(2) 

(if JUMP = .FALSE., next record, else GOTO next **) 

NOTE: Currently, the Red bridging measures and countermeasures are computed 
off-line; therefore, input data coding for Red bridging is limited to the 
three preceding fields. 

(**) ^ ' 

c. Mine/Countermine. Table E-I-3 describes the mine/countermine input. 
Figure E-I-4 displays sample input records for generating mine/countermine 
factors. 
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1 SXQT *9 8AFP.8 7CeRGPPE 
2 3 2.0 
3 1.0 0.CC558A 1.0 
4 4 
5 1 15 
6 1 6C 
7 1 200 
£ 1 400 
9 23 

10 54 6 51'81l^i«'!*!0RTAR 
11 46G 11 7 'iv'll!' 
12 159 12 15 'i«113 + T0w' 
13 0 12 0 'H577A1' 
14 '  14^ 12 49 'UC3V' 
15 24 12 27 'VULCAN' 
16 24 13 32 'CHAFI' 
17 0 16 21 'M551' 
18 53 22 53 '4.2fSP' 
19 Q 24 12 'ITV Town' 
20 54 24 56 '155SP«'ID9' 
21 12 24 57 '8lN/20i' 
22 0 46 17 'CFV' 
23 0 46 5S 'WLRS' 
24 0 50 16 'IFV' 
25 0 52 19 '!»'.48a5' 
2 6 20 6 53 24 '^•6 0A1' 
27 C 55 22 'M6GA3' 
23 0 55 25 'v6nA2' 
29 8 57 46 'CEV' 
3 C    . 0 12 2 0 '." 1 E 1 ' 
31 0 59 26 'DIVAD' 
32 lOfc 59 23 'rl' 
33 3 
34 . 132Q'MAB' 
35 8 ^G 200 62 
36 3.2 40 2C0 62 
37 i,   10 4.5 60 
38 4 10 3 60 
39 16 321 'AVLP' 
40 1 S 550 60 
41 0 0 0 0 
4 2 0 Q 0 C 
43 0 0 0 0 
44 2 323 'LTRB' 
4 5 I   30 200 16 
46 1 25 40 16 
47 125 4.5 16 
'♦S 1 25 3 It 

Figure E-I-3. Example of Bridging Data Input to 
the AFP CS/CSS Main Preprocessor 
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Table E-I-3. Mine/Countermine Input 
(page 1 of 2 pages) 

Field Variable Data description 

(1st record) 

1        JUMP 

2 FACT(3,1) 

3 FACT(3,2) 

(if JUMP = .FALSE., next 

(next record) 

1 EQMN 

2 PRSMN 

3 LANMN 

4 AWLMN 

5 ADFRT 

(next record) 

1        CLRMN 

(** next record) 

1       JUMP 

FACT(3,3) 

Switch indicates whether to use given 
values in record or compute values 
from following input, where T = use, 
F = read data 

Value of Blue countermeasure, U(3) 
NOTE: U(3) will = 1.00 

Value of Blue measure, V(3) 

record, else GOTO next record **) 

Population of Blue mine laying equip- 
ment items 

Population of Blue mine laying per- 
sonnel, grade E-7 and below 

Number of lanes through Red minefield 
along Red division front 

Average width of Red minefield lane (m) 

Average Red division frontage (m) 

Red mine clearing capability (mines/hr) 

Switch inndicates whether to use given 
values in record or compute values 
from following input, where T = use, 
F = read data 

Value of Red countermeasure, S(3) 
Note: S(3) will = 1.00 
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Table E-I-3. Mine/Countermine Input 
(page 1 of 2 pages) 

Field Variable Data description 

3       FACT(3,4) Value of Red measure, T(3) 

(if JUMP = .FALSE., next record, else GOTO next **) 

(next record) 

Population of Red mine laying equip- 
ment items 

Population of Red mine laying per- 
sonnel, grade E-7 and below 

Number of lanes through Blue minefield 
along Blue division front 

Average width of Blue minefield lane 
(m) 

Average Blue division frontage (m) 

1 EQMN 

2 PRSMN 

3 LANMN 

4 AWLMN 

5        ADFRT 

(next record) 

1        EQCLM 

(**) 

Blue mine clearing capability 
(mines/hr) 

F 1.0 1.0 
3ooa 
573.14 

285 28 3."'36 12500 
F 1.0 ■        1.0 
4800 
24 

0 12 8 3roQu 

Figure E-I-4. Example of Mine/Countermine Data Input to 
the AFP CS/CSS Main Preprocessor 
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d. Protective Positions. Table E-I-4 describes the protective position 
data. Figure E-I-5 displays sample input records for generating protective 
position factors. 

Table E-I-4. Protective Positions Input 
(page 1 of 2 pages) 

Field Variable Data description 

(1st record) 

1        JUMP 

2 FACT{4,1) 

3 FACT(4,2) 

(if JUMP = .FALSE., next 

(next record) 

1        BNPP 

(next BNPP records) 

1 BDENPP 

2 BRATEP 

(** next record) 

1        JUMP 

2 FACT(4,3) 

3 FACT(4,4) 

(if JUMP = .FALSE., next 

(next record) 

Switch for.whether to use given 
values in record or compute values 
from following input, T = use, 
F = read data 

Value of Blue countermeasure, U(4) 

Value of Blue measure, V(4) 

record, else GOTO next record **) 

Number of Blue equipment types used 
to prepare protective positions 

Population of Blue equipment of type 

Rate of position preparation (per 
hour) per equipment of type 

Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

Value of Red countermeasure, S(4) 

Value of Red measure, T(4) 

record, else GOTO next **) 
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Table E-I-4. Protective Positions Input 
(page 2 of 2 pages) 

Field Variable Data description 

1        RNPP 

(next RNPP records) 

1 RDENPP 

2 RRATEP 

(**) 

Number of Red equipment types used 
to prepare protective positions 

Population of Red equipment of type 

Rate of position preparation (per 
hour) per equipment of type 

F 1.1 
2 

11 2.00 
7 1.73 

F l.G 
& 
8 7.17 
12 3.S8 
12 1.91 
2 2.33 
12 2.95 
2 l.tfQ 

1.0 

1.0 

Figure E-I-5. Example of Protective Position Data Input to 
the AFP CS/CSS Main Preprocessor 
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e. C2EW. Table E-I-5 describes the C2EW input, 
sample input records for generating C2EW factors. 

Figure E-I-6 displays 

Table E-I-5. C2EW Input 
(page 1 of 4 pages) 

Field Variable Data description 

(1st record) 

1        JUMP Switch indicates whether to use given 
values in record or compute values 
from following input, where T = use, 
F = read data 

2 FACT(6,1) Value of Blue countermeasure, Ll(6) 

3 FACT(6,2)  ,, Value of Blue measure, V(6) 

(if JUMP = .FALSE., next record *, else GOTO next record **) 

(* next record) 

DNSRAD( ) 

TOPJAM( ) 

FACJAM( ) 

WTJAM( ) 

Population of Blue radios/radars by 
type. NOTE: For this and following 
subscripted variables (indicated by 
the parentheses ( ) symbol), these 
subscripts pertain for Blue: 

1 = ^ery  high frequency (VHF) radios 
2 = High frequency (HF) radios 
3 = Multichannel radio relay equip- 

ment 
4 = Countermortar/counterbattery 

. radars 

Maximum possible fraction of type 
Blue emitters which could be jammed 

Change in Blue combat effectiveness 
for each 1 % of Blue communications 
lost 

Fraction of the change in Blue combat 
effectiveness which can be attributed 
to a particular type of radio/radar 
being jammed 
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Table E-I-5. C2EW Input 
(page 2 of 4 pages) 

Field Variable Data description 

5 NJAM( ) 

(next NJAM records) 

1        EFFJAM( ) 

a DNSJAM( ) 

Number of types of Red jammers capable 
of countering the similarly subscripted 
radio/radar 

Quantity of Blue radios/radars by type 
jammed by one of a type Red jammer 

Population of Red jammers by type 
capable of countering the similarly 
subscripted radio/radar 

(Continue reading jammer records for this type Blue radio/radar until NJAM 
types have been read; then return to next record (*) until all four types of 
radios have been read. After all four types of radios have been read, pro- 
ceed to ** next record) 

(** next record) 

1 Switch indicates whether to use given 
values in record or compute values 
from following input, where T = use, 
F = read data 

2 FACT(6,3) Value of Red countermeasure, S(6) 

3 FACT(6,4) Value of Red measure, T(6) 

(if JUMP = .FALSE., next record ***, else go to next **) 

(*** next record) 

1        DNSRAD( ) The value of data read into this field 
is unity (1.0) 

NOTES: 

(a) The approach used to calculate 
Red C2EW countermeasures and measures 
focuses on Blue ECM (electronic 
countermeasure) equipment instead of 
Red radios/radars. 
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Table E-I-5. C2EW Input 
(page 3 of 4 pages) 

Field Variable Data description 

2 TOPJAM( ) 

3 FACJAM( ) 

4 .  WTJAM( ) 

5 NJAM( ) 

(next NJAM records) 

1        EFFJAM( ) 

NOTES (continued): 

(b) Although the field naming con- 
vention is the same one used for the 
preceding Blue calculations, the data 
read into these fields has a different 
"meaning" in some cases (as indicated 
in following paragraphs). 

(c) Subscripted variables (indicated 
by the parentheses ( ) symbol) for Red 
C2EW are: 

1 = Red HF radios 
2 = Red VHF radios 
3 = Red communication equipment 

jammed by Blue airborne jammers 
4 = Red noncommunication equipment 

such as radars 

Maximum possible degradation to Red 
combat effectiveness corresponding to 
the appropriate subscript 

Value of unity (1.0) for Red C2EW 

Fraction of the change in Red combat 
effectiveness which can be attributed 
to a particular type of Blue jamming 
such as HF or VHF. 

Number of types of Blue jammers capable 
of countering a similarly subscripted 
radio/radar 

Fraction of the change in Red combat 
effectiveness which can be attributed 
to a particular type Blue jammer such 
as the AN/TLQ-15 
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Table E-I-5. C2EW Input 
(page 4 of 4 pages) 

Field Variable Data description 

2       DNSJAM( ) Population of the specific type of 
Blue jammer targeted against Red 
C2EW capability 

(Continue reading jammer records for this type Red C2EW capability until 
NJAM types have been read; then return to next record *** until all 4 types 
of Red C2EW capability have been read.) 

(**) 

F 1.1 1.0 
2u8b Q.feas 1.37685 0.P318 1 
Bl.b 5 
77 0.02 0. i:2 394 0.0004 [ 
7.1 6 

L O.n? 0.02337 0 .0004 2 
1.7iM 3 
1.7it4 1 
13 1 .CO Q.19 0.1674 
1.25 4 
F l.Q l.C 
l.Q 0.S6 1.0 O.lQlfa 1 
o.m:?3 a 
1.3 Q.6B5 i.Q 0.4566 c 
0.0274 3 
0.G27U C 
0.00913 0 
.aii,3 0 
.3Ge34 ■J 

1.0 Q . 3 I 5 1.0 0.2100 -> 
»uZ^B C 
. Q 0 5 5 b Q 
l.u 0.40 I.O .2317 1 
.00344 0 

Figure E-I-6. Example of C2EW Data Input to the 
AFP CS/CSS Main Preprocessor 
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f. Medical. Table E-I-6 describes the medical input. Figure E-I-7 
displays sample input records for generating medical factors. 

Table E-I-6. Medical Input 
(page 1 of 2 pages) 

Field Variable Data description 

(1st record) 

1        JUMP 

2 FACT(7,1) 

3 FACT(7,2) 

(if JUMP = .FALSE., next 

(next record) 

1 BDIVS 

2 BAREAS 

3 BSFACT 

4 BDWIA 

5 BAWIA 

(next record) 

1 BDDNBI 

2 BADNBI 

3 BMBCAP 

BFEVAC 

(** next record) 

Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

Value of Blue countermeasure, U(7) 

Value of Blue measure, V(7) 

record, else GOTO next record **) 

Blue divisional personnel strength 
supported 

Blue area support strength supported, 
if any 

Blue surge factor 

Blue divisional WIA rate (per 1,000) 

Blue area support WIA rate (per 1,000) 

Blue divisional DNBI rate (per 1,000) 

Blue area support DNBI rate (per 1,000) 

Blue medical bn capability (releases 
per day) 

Blue fraction of casualties evacuated 
from division area 
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Table E-I-6. Medical Input 
(page 2 of 2 pages) 

Field Variable Data description 

1 JUMP Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

2 FACT(7,3) Value of Blue countermeasure, S(7) 

3 FACT(7,4) Value of Blue measure, T(7) 

(if JUMP = .FALSE., next record, else GOTO next **) 

(next record) 

Red divisional personnel strength 
'-   "  supported 

Red area support strength supported, 
if any 

Red surge factor 

Red divisional WIA rate (per 1,000) 

■'^      Red area support WIA rate (per 1,000) 

Red divisional DNBI rate (per 1,000) 

Red area support DNBI rate (per 1,000) 

Red medical bn capability (releases 
per day) 

'' - Red fraction of casualties evacuated 
from division area 

(**) 

1 RDIVS 

2 RAREAS 

3 RSFACT 

4 RDWIA 

5 RAWIA 

(next record) 

1 RDDNBI 

2 RADNBI 

3 RMBCAP 

RFEVAC 
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F         1.0 1.0 
19485.0 igttSB.O 

5.55 1.2 
F  i.n 1.0 
11920.0 11920.0 

£.00 1,8 

5.0 
160.0 

5.C 
500.0 

3.17 
.5 

2*^.0 
.5 

1.73 

5.t» 

Figure E-I-7. Example of Medical Data Input to the 
AFP CS/CSS Main Preprocessor 

g. Maintenance. Table E-I-7 describes the maintenance input. Figure 
E-I-8 displays sample input records for generating maintenance factors. 

Table E-I-7. Maintenance Input 
(page 1 of 3 pages) 

Field Variable Data description 

(1st record) 

1        JUMP 

2 

3 

FACT(8,1) 

FACT(8,2) 

Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

Value of Blue countermeasure, U(8) 

Value of Blue measure, V(8) 

(if JUMP = .FALSE., next records, else GOTO next record **) 

(next records) 
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Table E-I-7. Maintenance Input 
(page 2 of 3 pages) 

Field Variable Data description 

BMCAP( ) 

2 

3 

BMREQ( ) 

(** next record) 

1        JUMP 

FACT(8,3) 

FACT(8,4) 

Blue maintenance capability (number 
of personnel on hand) in each of i 
maintenance categories, i = 1 through 
7. The subscripted variable BMCAP( ) 
corresponds to each of the following 
skill specialties: 

1   MOS     Maintenance category 

1 31E Field radio repair 
2 458 Small arms repair 
3 45L Artillery repair 
4 52D Power generator re- 

pair 
5 62B     Construction equip- 

ment repair 
6 63G,H,W  Automotive repair 
7 67     Aircraft repair 

Blue maintenance personnel require- 
ment according to TAADS (authoriza- 
tion documents) in each of i categories 
as shown above. 

Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

Value of Red countermeasure, S(8) 

Value of Red measure, T(8) 

(if JUMP = .FALSE, 

(next records) 

next records, else GOTO next **) 
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Table E-I-7. Maintenance Input 
(page 3 of 3 pages) 

Field Variable Data description 

1 

2 

(**) 

RMCAP 

RMREQ 

Capability (1,000s MH/day) for 
maintenance category 

Requirement (1,000s MH/day) for 
maintenance category 

l.D 
7 
627.12 
1D57.26 

16.G6 
68.34 
52.26 

217.08 
12.C5 
l.D 

l.D 

11.807 
9.835 
.256 
.4Ub 

1 .566 
2.42 
.37 

.7017 

Figure E-I-8. Example of Maintenance Data Input to the 
AFP CS/CSS Main Preprocessor 
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h. Supply and Transportation. Table E-I-8 describes the supply and 
transportation input. Figure E-I-9 displays sample input records for gen- 
erating supply and transportation factors. 

Table E-I-8. Supply and Transportation Input 
(page 1 of 3 pages) 

Field Variable Data description 

(1st record) 

1        JUMP 

2 FACT(9,1) 

3 FACT(9,2) 

(if JUMP = .FALSE., next 

(next record) 

1    ^   BNSTA 

(next BNSTA records) 

1 .      BDST 

2 BAVAIL 

3 BEFF 

4 TCOMP 

(next record) 

1        BNCLAS 

(next BNCLAS records) 

Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

Value of Blue countermeasure, U(9) 

Value of Blue measure, V(9) 

record, else GOTO next record **) 

Number of Blue S&T equipment types 

Population of Blue equipment of type 

Availability of Blue equipment of type 

Capacity of Blue equipment type 
, /     (meas-miles/day) 

Pointer to transportation class 
1 = STON 
2 = gallons 
3 = STON (ALOC) 

Number of Blue classes of supply 
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Table E-I-8. Supply and Transportation Input 
(page 2 of 3 pages) 

Field Variable Data description 

2 

3 

BCONR 

BALOC 

BBASIC 

(** next record) 

1 JUMP 

2 FACT(9,3) 

3 FACT(9,4) 

(if JUMP = .FALSE., next 

r        RDIVS 

(next record) 

1        RNSTA 

(next RNSTA records) 

1 RDST 

2 '    RAVAIL 

3 REFF 

4 TCOMP 

(next record) 

Blue required consumption by class 
of supply (Ibs/man/day) 

Percent of class required by ALOC 

Percent of class carried by supported 
units 

Switch for whether to use given 
values in record or compute 
values from following input, 
T = use, F = read data 

Value of Red countermeasure, S(9) 

Value of Red measure, T(9) 

record, else GOTO next **) 

Red division personnel strength 

Number of Red S&T equipment types 

Population of Red equipment of type 

Availability of Red equipment of type 

Capacity of Red equipment type 
(meas-miles/day) 
Pointer to transportation class 

1 = MTON 
2 = liters 
3 = MTON (ALOC) 
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Table E-I-8. Supply and Transportation Input 
(page 3 of 3 pages) 

Field Variable Data description 

1 RNCLAS 

(next RNCLAS records 0 
1 RCONR 

2 RALOC 

3 RBASIC 

(**) 

Number of Red classes of supply 

Red required consumption by class of 
supply (Ibs/man/day) 

Percent of class required by ALOC 

Percent of class carried by 
supported units 

NOTE:    The AFP treatment of the supply and transportation function requires 
Blue divisional personnel  strength as input.    That datum need not be read 
in this segment because the value is read earlier by the CS/CSS Main Pre- 
processor for one of the foregoing CS/CSS functions. 

8_ 

12 
654 

2 
19 
3 

P 
63 

8 

IS.17 
.i3 

8.50 
13,73 
6,97 

.3 5 
,7Z 

F 
11920 
7 
i 
220u 
2 
I860.92 
1+2.23 

i.n 
1.0 
l.D 
l.G 

1.0 
1.0 

l.Q 
i.n 

1.0 

o.n 

0.0 
0.0 
0,0 

a.c 
0.0 

1.3 
1.0 

1.0 
i.n 

Q.a 
o.a 

■ 1.0 

6U.0D 
5.0D 
2.50 

25Q0.D0 
nOG.QO 

8.00 
5 CO .CO 

6.35 

1.0 
I.O 
1.0 
l.D 
1.0 

1 .3 
1.0 

■,;. 7 
1.0 

£^332,5 
IGU^o 

1.0 
1.0 

Figure E-I-9. Example Supply and Transportation Data Input 
to the AFP CS/CSS Main Preprocessor 

E-I-25 



CAA-D-84-14 

Section III. OUTPUT 

E-I-6. Table E-I-9 describes the sample extract records from a file 
produced by the CS/CSS Main Preprocessor. Figure E-I-10 displays sample 
extract records; the records have the same format. 

Table E-I-9. Output Description 

Columns Variable Data description Format 

(Ith record) - ■ 

1-2 I Counter to indicate the Ith 
CS/CSS function listed 

12 

3-5 lENV Numerical indication of the 
type environment pertinent to 
this output listing 

13 

6-13 FACT(I,1) Blue countermeasure factor 
U(I) for the Ith CS/CSS 
function 

F8.2 

14-21 FACT(I,2) Blue measure factor V(I) for 
the Ith CS/CSS function 

F8.2 

22-29 FACT(I,3) Red countermeasure factor F8.2 

30-37 

38-42 

43-53 

54-55 

56-61 

62-63 

64-67 

FACT(I,4) 

NFUN(I) 

NAMPOS 

FORCE 

S(I) for the Ith CS/CSS 
function 

Red measure factor T(I) for 
the Ith CS/CSS function 

Literal name of the Ith 
function such as Mines or 
C2EW 

Designation of the posture; 
e.g., STATIC, BAPD 

Identification of unit and 
fiscal year; e.g., 8182 for 
the 8th Infantry Division, 
fiscal year 1982 

F8.2 

5X 

All 

2X 

2X 

A4 
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F   EN      B   C/M B   MEAS R   C/M         P   "EAS                 FimCTION               POST FORCE 

1 2           1.12 .99 2.28               ,9"             MOPILHY STATIC 316' 
2 2           l.Ca .92 l.OC              .85              BRIDGING STATIC 8T6? 
3 2 l.CO .69 l.GO 1.2? ^•Ir^E STATIC BTSZ 
** 2 l.GO .29 l.aC !.«f6 PROT.POSN. STATIC 8182 
5 2 l.GO 1.00 l.OD I.Oa M/I STATIC £T8" 
fc ? 1.00 .98 l.OC !.17 C2^W STATIC 8182 
7 2 l.rC l.r?2 l.aC %Q2 fEDICAL STATIC 6"8'' 
S 2 l.CO .97 l.OC 2.33 MAINTENANCE STATIC 818? 
9      2            l.QQ .61 l.OC               .31               SUPPETPANS STATIC 8^8" 

Figure E-I-10. Example of Blue Countenneasures and Measures 
and Red Countenneasures and Measures by CS/CSS Function 

as Generated by AFP CS/CSS Main Preprocessor 

Section IV. RUNSTREAM 

E-I-7. Figure E-I-11 displays a sample runstream for a single execution of 
the two CS/CSS Preprocessors, both the Search and the Main Preprocessors. 

!,UNCLASSIFIED,5fICQ 

.ASSIFILD 
50UTPUT. 

^.u,uo.- -u, +P30UTPUT. 
6:SASG,T 17. 
7:3ED *P3C0UN(TL^.aASlSTfST,17. 
8:aUSE 15., *P3TESTCS. 
9:3XQT *P3C0UNTER.87GPRECSCSSI 

Figure E-I-11. Sample Runstream for Execution of the 
AFP CS/CSS Preprocessors 
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Section V. PROGRAM 

E-I-8. Figures E-I-12 and E-I-13 display the basic logical flow of the two 
AFP CS/CSS Preprocessors. 

E-I-9. The following paragraphs describe the calculation of measures and 
countermeasures for the CS/CSS functions represented within AFP. 

a. Tactical Mobility. The treatment of tactical mobility provides a 
first order approximation to the advantages and disadvantages of having 
more or less air and ground mobility as a net result of unimpeded vehicle 
speeds (the Blue and Red measures) and non-mine obstacles (the Blue and Red 
countermeasures). 

(1) Measure. Tactical mobility is measured by combining the weighted 
average speeds of a side's aircraft and ground vehicles. If V(l) is the 
Blue tactical mobility measure, 

G GB         A            AB 
2 (N(i) * S(i)) 2 N(i)      2 (N(i) * S(i)  2 N(i) 
i i         i           i 

V(l) =   *  +    * * M 
GB T AB T 
2 (N(i) * S(i))  2 N(i)      2 (N(i) * S(i)  2 N(i) 
i i 1 i 

where: 

G =   the number of Blue ground combat vehicle types 
GB =  the number of Blue ground combat vehicle types in the selected base 

case 
i =   index of Blue vehicle types; e.g., i = 1, 2, ... 
N(i) = the number of vehicles of type i (including aircraft) 
S(i) = the speed (kph) of the vehicles of type i 
T =   the total number of Blue ground combat vehicle and aircraft types 
A =   the number of Blue aircraft types 
AB =  the number of Blue aircraft types in the selected base case 
M =   ratio of the aircraft weighted average speed to ground combat 

vehicle weighted average speed for two combined base cases 

A similar expression (for T(l)) applies to Red ground combat vehicles. It 
is implied that faster is better. For other measures held constant, 
greater speed tends to improve a side's exchange ratio (kills/losses). It 
is not suggested that the simple proportionality to speed holds for 
extremely low or extremely high speeds. 
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Q      START J 

Ref 
Data 

-© 
Read in reference 
data for 5 of 8 
CS/CSS Factors* 
for each combat 
environment 

0 
Call bridging 
subroutine and 
compute bridging 
factor values 

For each matching 
LIN, build file of 
inventory quantities 
by equipment type 
for the 5 factors by 
division and years 

Briaging 
Subr 

Temp- 
orary 

Extract on-hand 
(Cape) and Required 
(Req) Strengths 
from Personnel 
File 

Compute Cape and 
Req Strengths for 
Maintenance categ- 
ories and total 
division strength 
for 2 remaining 
f artpr-<;**  

NO 

YES 

& 

YES 

NOTE: *Six Factors are: Bridging, C2EW, Mines 
Protective Positions, Tactical Mobility, 
and Supply and Transportation. 

**Remaining factors are Maintenance 
and Medical. 

f        END   ^ 

Figure E-I-12.    Flow Chart—Search Preprocessor 

E-I-29 



CAA-D-84-14 

NOTE: 

(    START      ^ ) 

\ 
INITIALIZE 

THE 
PROGRAM; 

SET 1  - 1 

•Jl ^^ 

NO 

E\ 
ED i\. 
ETED FOR> 
CTOR^/ 

YES 

THIS FLOW LOGIC GENERALLY 
DEPICTS THE PROCESS TO 
DEVELOP EACH OF THE 8 

READ IN VALUE OF 

MEASURE (M) OR 

COUNTERMEASURE (CH ; 

CS/CSS FACTORS;  IT IS 
REPLICATED FOR EACH 
DIVISION, EACH YEAR, 
AND EACH POSTURE REQUIRED. 

^/l 
^/   REAC 
<              VAI 

> 

S^\ 
-IN   ^ 
UE 
ID  ^ 

FALSE 

N TRUE /BOTH R 
< CH COMPL 
\1TH Ffl .          ,                     \ -.     VAI /    , [ 

ri' ■READ-IN 

INVENTORY 

DATA 

\ 
1  • 1 + 1 

> r 
. 

COMPUTE ITJI 

FACTOR CH 

OR M VALUE 

X      \ NO 

[   x; ■ 9 r/ 

YES 

^ ' 

-       ■■ 

COMPUTE 

INDEXED VALUES 

FOR ALL FACTORS 

\ f 

(       EN"           > 

Figure E-I-13. Flow Chart—AFP CS/CSS Main Preprocessor 
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(2) Countermeasure. The Blue side's countermobility measure is the 
ratio of its non-mine obstacle creation capability to the Red side's doc- 
trinal non-mine obstacle creation clearing capability. It is assumed the 
tactical commander would allocate 100 percent of his earth moving assets to 
countermobility and 100 percent to build protective positions. 
Situationally, however, the tactical commander on the ground would allocate 
his resources according to the scenario in progress. The Blue obstacle 
creation capability in packed dirt expressed in cubic meters per hour 
(m^/hr) is the dig-in rate of on-hand Blue equipment. The Red obstacle 
clearing capability similarly expressed in rn^/hr  is the excavation rate of 
doctrinally-prescribed Red equipment. If the Blue tactical mobility 
countermeasure is U(l), then, 

: J K 
U(l) = 2 {N(i) * D{i))/2 (N(i) * E(i)) 

i i 

where: 

J =   the number of Blue equipment types capable of creating obstacles 
i =   index of equipment types 
N(i) = number of equipment of type i 
D(i) = the dig-in rate (m^/hr) of equipment of type i 
K =  the number of Red equipment types capable of clearing obstacles 
E(i) = the excavation rate of equipment of type i 

An expression similar to U(l) applies to the Red side, S(l). This would be 
accomplished by substituting Red doctrinal obstacle creation equipment cap- 
ability in the numerator of the equation and Blue obstacle clearing equip- 
ment capability in the denominator. 

b. Bridging. The treatment of bridging provides first order approxima- 
tion to the advantages and disadvantages of having more or less 
gap-crossing capability. 

(1) Measure. A side's measure is determined in a submodel as the 
bridging capability of a combat force using the force's bridge, raft, and 
vehicle inventory. The submodel uses bridge and raft inventories as well 
as characteristics of bridges and rafts, the vehicle inventory by weight 
class, and a series of gaps of specified widths which the force attempts to 
cross. For each gap width, the submodel computes the following: 

(a) A determination whether it is possible to cross the gap, given 
the rafts and bridges available (without regard to vehicle inventory); 

(b) The fraction of vehicles which can cross the gap via bridge or 
raft: and 
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(c) The total time required for those vehicles to cross the gap, 
including set-up and take-down times for bridges and rafts. 

These assumptions pertain: the availability of personnel to perform set-up 
and take-down operations is not considered. Although not all the force may 
be able to cross a given width of gap, when the next gap is processed the 
entire force is viewed as being ready to cross it even though the entire 
force may not be able to do so. The bridging measure or capability V(2) is 
computed as follows: 

V(2) = (Fi * F2 * F3)/(base Fi * base F2 * base F3) 

where, 

F, = 2 T(i) * D(i) 
i 

n =   number of different gap widths 
T(i) = the "gap weight" (i=l,2...,n) 
D(i) = 1 if it is possible to cross, 0 otherwise 

and 

T(i) = (G(i) * W(i)) / (2 G{i) * W(i)) 
i 

where, 

G(i) = the number of gaps of type i (i=l,2,...,n) 
W(i) = the width of the ith type gap (i=l,2,...,n) • 

F2 = 1/(2 G(i) * C(i)) 

C(i) = the calculated crossing time for gap type i (i=l,2,...,n) 

n 
F. = (2 R(i))/n A 
•^1 

R(i) = the fraction of vehicles capable of crossing gap type i 
(i=l,2,...,n). 

Base Fi, base F2, and base F3 = values of F^, F2, and F3 in a base case 

(2) Countermeasure. None; i.e., U(2) = S(2) = 1.0. 
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c. Mine/Countermine. The treatment of mine/countermine provides first 
order approximation to the advantages and disadvantages of a side's having 
more or less mine laying or breaching capability. 

(1) Measure. The computations depicting a side's mine laying 
capability and the enemy's mine clearing capability are incorporated into a 
single ratio representing a side's mine and countermine functions. Both 
equipment and personnel capabilities are considered. Also, a side's mine 
laying capability is affected by the opposing side's lane clearing doctrine 
(i.e., number and width of lanes to be cleared) to yield effective mine 
laying capability. If V(3) is the Blue mine/countermine measure, then 

V(3) = L(b)/C(r) 

where. 

L(b) = Blue capability to lay mines 

and 

L(b) = Q(b) + P(b) * 500/13 * N(r) * W(r)/0.5 * F(r) 

where. 

Q{b) = rate (mines/hr) of Blue mine laying/clearing equipment, nonmanual 
methods 

P(b) = number of Blue personnel engaged in minelaying/clearing operations 
500/13 = number of mines per hour laid by a 13-man team (12EM + 1 NCO) of 

engineer personnel (MOS 12B) 
N(r) = doctrinal number of Red lanes to be cleared through a Blue minefield 

by an attacking Red division 
W(r) = doctrinal width (meters) of a cleared Red lane through a minefield 
0.5 = represents the assumption that one-half of the division front is 

protected by natural obstacles 
F(r) = doctrinal width (meters) of a Red division's frontage 
C(r) = Red capability to clear mines (mines/hr) is currently calculated 

off-line 

Otherwise, T(3) is the Red mine measure such that, 

T(3) = L(r)/C(b) 

where, 

L(r) = Red capability to lay mines calculated by replacing the (b) and (r) 
notations with their respective converse in the formula for L(b) 

C(b) = Blue capability to clear mines (mines/hr) 

and 

C(b) = Q(b) + P(b) * 3.6/30.0 
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where, 

3.6 = number of Red mines encountered per lane 
30.0 = Blue doctrine specifies 30 manhours required to clear one lane that 

is 1 km long. 

(2) Countermeasure. None; i.e., U(3) = S{3) = 1.0. 

d. Protective Positions. The treatment of protective positions provides 
first order approximation to the advantages and disadvantages of having 
more or less capability to construct protective positions. Within 
the AFP Combat Module, combat postures are assumed to be "pure" in the 
sense that none or all of the side's ground systems are in defilade. That 
assumption directly influences the sensing sizes and SSPKs by posture 
employed within the Combat Module. The protective position factors provide 
some a posteriori adjustment to the Combat Module's raw estimates of kills 
and losses. In a defense intense posture, where all defenders are assumed 
to be in defilade, a defender's protective position factor must be = 1.0. 
In open postures, it is reasonable to permit factors 1.0 as well. The 
protective position function does not include countermeasures; i.e., 
countermeasure factors are all set to the default value 1.0. 

(1) Measure. A side's measure is simply the ratio of its ability to 
construct protective positions in 5 hours to the required number of 
positions. The required number of positions is usually assumed equal to 
the total inventory of ground combat systems supported. However, to the 
extent that nature or peacetime work have already provided some adequate 
positions, the requirement may be less than the total number of ground 
systems. Or to the extent that a side may wish or be forced to change 
locations more frequently than with 5 hours' warning, the requirement may 
be larger than the number of ground systems. If V(4) is the Blue 
protective position measure, 

M 
V(4) = (  2 (A(i) * B(i)) * H / (F * C) 

i 

where, 

M = the number of types of Blue systems assigned to prepare protective 
positions 

i = the index of the Blue system types; i = 1 to M 

A{i) = the number of Blue systems of type i 

B(i) = the position preparation rate per hour per Blue system, adjusted 
if the system must perform other roles as well 

H = 5 (hrs), the assumed critical time interval, may be adjusted for 
the number of productive H-hour productive periods that can be 
achieved in a combat day if moves are frequent 
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F = the inventory of Blue ground combat systems 

C = the fraction of Blue ground systems requiring prepared positions, 
C  0.0 and may exceed 1.0 

A similar expression (for T(4)) applies to the Red side. 

(2) Countermeasure. None; i.e., U(4) = S(4) = 1.0. 

Note: U(5), V(5), S(5), and T(5) are not employed in the current version 
of the AFP system. 

e. Conmand, Control, and Electronic Warfare (C2EW). The treatment of 
C2EW provides first order approximation of the advantages and disadvantages 
of being more or less able to overcome an opponent's efforts to jam one's 
own electronic communication system and thereby disrupt command and 
control. A side's C2EW measure and countermeasure are combined within a 
single factor; the AFP convention is to regard the single factor as a 
measure with the countermeasure always 1.0. 

(1) Measure. A side's measure is simply the ratio of its unjammed 
radios to the number required for electronic communication supportive of 
"normally intense" combat command and control activity. Because a 
division's inventory of radios includes some redundancy and because 
transmissions need not be continuous, the jamming of some radios need not 
induce any degradation. If V(6) is the Blue C2EW measure. 

V(6) = 1.0 - SUM 

where. 

4 
SUM = 2 F(i) * W(i) * T(i) 

i 

i =   the index of Blue C-E system types; i = 1 to 4 
F(i) = a factor describing the change in combat effectiveness corresponding 

to each 1 percent of communications lost by type of C-E system 
W(i) = the percent (weight) of combat effectiveness change allocated to a 

particular type C-E system 

N 
T(i) = min(M(i), 2 E(j,i) * Q(j,i)/R(i)) 

j 
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where, 

M(i) = maximum possible factor by which combat effectiveness could be 
degraded for a particular type of C-E system 

j =   the index of the jammer types (j=l,2,...,N) 
E(j,i) .= the effective number of Blue systems of type i jammed by one Red 

jammer of type j 
Q(j,i) = the quantity of Red jammers of type j     , > 
R(i) = the quantity of Blue C-E systems of type i 

The Red measure T(6) uses formula similar to the preceding, but T(6) 
focuses on the effectiveness of Blue jammers by type against Red C-E 
systems. Note that selected data elements such as quantity of Red C-E 
systems jammed (i.e., DNSRAD(i)) and the jamming factor describing the 
change in combat effectiveness corresponding to each 1 percent of 
communications lost (i.e., FACJAM(i)) have been converted to a base value 
(1.0). If T(6) is the Red measure, 

■-   ' ■.  •      f 

4 N 
T(6) = 1.0 - (2 (F(i) * W(i)) * min(M(i),2 E(j.i) * Q(j,i)/R(i))) 

i j 

where, , 

i =   index of Blue type jammers countering Red C-E systems (i = 1 to 4) 
F(i) = 1.0 
W(i) = percent expressed as a decimal number indicating the effective 

weight of the targeted Red C-E system 
M(i) = factor indicating the maximum possible effectiveness of a type Blue 

jammer against a type Red C-E system 
E(j»i) = factor expressed as a decimal number indicating the percentage 

effectiveness of a particular jammer (by nomenclature) identified 
by subscript j 

Q(i) = the quantity of Red jammers of type j 
R(i) = 1.0 

(2) Countermeasure. None; i.e., U(6) = S(6) = 1.0. 

f. Medical. The AFP treatment of the medical function provides first 
order approximation to the advantages and disadvantages of a side's having 
more or less divisional medical capability given fixed treatment and 
evacuation policies and fixed higher echelon medical capability. It is 
assumed that only relatively small differences from norms need be 
considered. Blue and Red medical measures may differ from 1.0; however, 
the AFP representation of the medical function does not include 
countermeasures (hence "countermeasure" values are always set to the 
default value 1.0). 
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(1) Measure. A side's measure is based on the daily loss of division 
strength directly attributable to shortfall, if any, in divisional medical 
capability. If V(7) is the Blue medical measure, 

. -    V(7) = 1.0 - Q * (A - C*(1.0 + D)) / B < 1.0 

where, in turn, 

A = (F*(G + H) + L*(K + M)) * P / 1000.0 

B = F + L ^ 
and, 

A = daily admissions 

B = total supported personnel strength 

C = divisional medical capability, returns to duty per day 

D = evacuees to higher echelon as fraction of the divisional medical 
battalion return to duty rate 

F = division personnel strength 

G = division normal WIA per day per 1,000 strength 

H = division normal DNBI per day per 1,000 strength 

K = support area normal WIA per day per 1,000 strength 

L = support area personnel strength 

M = support area normal DNBI per day per 1,000 strength 

P = surge factor (combat intensity/normal intensity) 

Q = number of days of concern, usually 1.0 

The factor typically has a ^ery  small range. The form of the above expres- 
sion was approved by the Agency's medical POC. However, note that, if 
there is no divisional medical battalion capability, the measure is V(7) = 
1.0 -Q * A / B. If Q = 1.0 and the casualty rate is 2 percent per day, 
V(7) = 0.98. No attempt is made to reflect the impact on personnel 
attitude when they know there is more or less medical support available. A 
reduction in a side's medical factor reduces that side's kill/loss ratio, 
thereby tending to reduce its combat potentials. As for other functions, 
the range of practical interest is assumed to be relatively small. The 
simple proportionalities in the above expressions probably overestimate the 
impact of extremely small shortfalls and certainly underestimate the net 
effects of wery  large shortfalls. 

A similar set of expressions (for T(7)) applies to the Red side. 
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(2) Countermeasure. None; i.e., U(7) = S(7) = 1.0. 

g. Maintenance. The 
first order approximation 
having more or less divis 
or doctrinal requirements 
cannot produce benefit, 
maintenance impact is ass 
ratio. More maintenance 
tends to increase combat 
include countermeasures. 

AFP treatment of the maintenance function provides 
of the advantages and disadvantages of a side's 

ional maintenance capability relative to planning 
levels. Obviously excess maintenance capability 

Within a sufficiently narrow range, the 
umed proportional to the capability/requirement 
improves a side's kill/loss ratio and, therefore, 
potential. The maintenance function does not 

(1) Measure. The measure is simply a 
average over several equipment categories, 
measure. 

gross capability-to-requirement 
If V(8) is the Blue maintenance 

M 
V(8) = ((2 

i 
(C(i)/R(i)) < 1.0 

where, ' 

M = number of maintenance categories hardwired to equal 7 

i = index of maintenance categories; i = 1 to M; 
typically: automotive, aviation, artillery, 
engineer, communication, power generation,  r  • 
small arms 

C(i) = Blue maintenance capability in category i; personnel on-hand by 
fiscal year according to Readiness Indicator Model (RIM) data 

R(i) = Blue maintenance requirement in category i according to TOE 

NOTE: The maximum value for r(8) is 1.0 because there is no tradeoff of 
capabilities across maintenance categories. For example, a large surplus 
of communication maintenance capability does not compensate for a shortfall 
in automotive. 

A similar expression (for T(8)) applies to the Red side. 

(2) Countermeasure. None; i.e., U(8) = S(8) = 1.0. 

h. Supply and Transportation. The AFP treatment of the supply and 
transportation function provides first order approximation of the 
advantages and disadvantages of a side's having more or less divisional 
supply and transportation capability relative to planning or doctrinal 
requirements. A capability to move more than there is available to be 
moved does not generate added benefit. Subject to that obvious limitation. 
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less supply and transportation capability reduces a side's kill/loss ratio 
and, therefore, tends to decrease combat potential. The supply and 
transportation function does not include countermeasures. 

(1) Measure. The measure is simply a gross capability-to-requirement 
weighted average over three cargo/movement categories: STON, gallons (bulk 
POL), and ALOC. Capabilities and requirements may be expressed in terms of 
"unit of measure-miles;" e.g., STON-miles. If the "miles" is set to 1.0, 
capabilities and requirements are then expressed in "single lift" terms. 
The capabilities are computed from the numbers and cargo carrying 
capacities of divisional transportation assets. The requirements are 
computed from planning factors expressed in terms of Ibs/man/day for 
different classes of supply and for the division personnel strengths. Bulk 
and packaged requirements may be specified separately; e.g., for Class III 
by representing Class III with subclasses. For each class (or subclass) of 
supply, a fraction to be delivered by air may be specified. Hence, zero 
bulk POL may be required to be delivered over the ALOC, but nonzero 
quantities of packaged POL may be designated for air delivery. Units of 
measure are converted as appropriate (e.g., lbs to gals for bulk POL). 
Adjustment is made for how much of total supply must be transported by 
division assets. If V(9) is the Blue measure, 

V(9)  =Q1*A/X+Q2*E/P+Q3*K/CC 

where, 

Ql + Q2 + Q3 = 1.0 and Ql, Q2, and Q3 are nonnegative weights expres- 
sing the net relative importance of the three 
ratios. E.g., if all three are equally important, 
Ql = Q2 = Q3 = 1/3. 

A = Blue STON ground transport capability (STON-miles/day) 

X = Blue STON ground transport requirements (STON-miles/day) 

E = Blue Class III transport capability (gal-miles/day) 

P = Blue Class III transport requirement (gal-miles/day) 

K = Blue ALOC transport capability (STON-miles/day) 

CC = Blue ALOC transport requirement (STON-miles/day) 

Capabilities are computed in accord with: 

NT 
A =   2 (B(i) * C(l,i) * D(l,i)) 

i 
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NT 
E =   2 (B(i) * C(2,i) * 0(2,i)) 

1 

where, 

NT 
K =   2 (B(i) * C(3,i) * D(3,i)) 

i 

■ ' ■ ■'■l^■ 

NT = the number of Blue transporter types 

i = the index of the Blue transporter types; i = 1 to NT 

B(i) = the number of Blue transporters of type i 

C(j,i) = the availability of Blue transporter type i 
for use with cargo category j 

D(j,i) = the capacity of Blue transporter type i 
for use with cargo category j; expressed in 
terms of unit of measure x distance. (Distance 
is 1.0 for single lift.) 

j = index of cargo category; j = 1 to 3 for STON, 
gals, ALOC 

Requirements are computed in accord with: 

NC 
X = (R/2000.0) *    2 (Y(k) * AA(k) * DT(I<) * (1.0 - BB(I<))) 

k 

P = R * LG * Y(k') * AA(k') * DT(k') 

NC 
'    CC = (R/2000.0) *    2 (Y(k) * AA(k) * BB(k)) 

k 
where, 

NC = the number of classes (subclasses) of supply 

k = index of the number of classes of supply. (One of these 
may be for packaged POL.) 

k' = index of bulk POL class 

R = division personnel strength 
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Y(k) = consumption rate (Ibs/person/day) or class of supply k 

AA(k) = fraction of class k to be carried by unit 

DT(k) = distance (mi) over which supply class k must be transported. 
Set to 1.0 for single lift. 

BB(k) = fraction of class k to be carried on ALOC 

LG = conversion factor: lbs to gals 

and the term 2000.0 is the conversion factor: lbs to STON. 

A similar expression (for T(9)) applies to the Red side. Where 
appropriate, use the factor 1.102 to convert from MTON to STON and the 
factor 0.265 to convert from liters to gallons. 

(2) Countermeasure. None; i.e., U(9) = S(9) = 1.0. 

E-I-10. After the values of U, V, S, and T are computed for each CS/CSS 
function, a subroutine (INDXCS) is called. This subroutine normalizes (or 
indexes) each measure/countermeasure value to the base case value. 

Section VI. PROGRAM LISTINGS 

E-I-11. This section contains source listings which depict both the Main 
and the Search Preprocessors. The programs are written using FORTRAN 11 
for the Sperry UNIVAC 1108 computer. 

a. Figures E-I-14 and E-I-15 are listings of the Procs used in the Main 
program, the Output subroutine, and the BRIDGE subroutine to the CS/CSS 
Search program. 

b. Figure E-I-16 is a listing of the main CS/CSS Search program. 

c. Figure E-I-17 is a listing of the Output subroutine to the CS/CSS 
Search program. 

d. Figure E-I-18 is a listing of a FORTRAN Proc identifying certain 
COMMON blocks in the BRIDGE subroutine to the CS/CSS Search program. 

e. Figure E-I-19 is a listing of the BRIDGE subroutine, with 13 
external subroutines. 

f. Figure E-I-20 is a listing of the CS/CSS Main Preprocessor. 

g. Figure E-I-21 is a listing of the AFP CS/CSS Main Preprocessor. 

h. Figure E-I-22 is a source listing of the external subroutine INDXCS 
to the CS/CSS Main Preprocessor. 
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1 BDGROU PKOC 
2 COf'MON/PRGROU/IPTfiFPCfC), 
Z '        *VTCLAS(dC) , ITAFP(6G) , 
4 *e&LOCP, 
5 * B C A P , 
6 *IbTNUW(?'25 
7 INTEGER BGLOOP, IBFL4& 
c E .\ D 

Figure E-I-14. Listing of FORTRAN Procs Identifying COMMON 
Blocks, Variables, Arrays, and Parameters of the 

Main Program, the Output Subroutine, and the BRIDGE 
Subroutine for the CS/CSS Search Preprocessor 

E-I-42 



CAA-D-84-14 

6 
7 
a 
9 

IZ 
11 
12 
13 
14 
15 
16 
17 
IE 
19 
7P 
21 
-2 
23 
2'* 
25 
26 
"•7 

2a 
29 

31 

33 

36 
37 
TO 

39 

t*! 
42 
a' 
4tt 
45 

HP 

dPDAT    PPOC 
PfthAM?:TFR    (r<AXGAP = ia,    MaXV£H = ?j,    HAXec;G = 2C!,    HAXCP-2a, 

Z. ISIG-l.lGC'"aQC3C3,   E>IG= LGE IP » 
C MAXGAP    -    ThE   "AX    NUMBER    OF   GAP    TYPES 
C MAXVEH   r   ThE   MAX   NUMBER   OF    VEHICLE    TYPES 
C MAXSRG    -   THE   "^AX    NUMBER   OF   BRIDGE/RAFT    TYPES 
C MAXCP    -   THE   MAXIMUM   NUMBER    OF   CROSSING   POINTS 
C lEIG   -   A   PEALLY   EIG   INTEGER 
C bIG   z   A   REALLY   BIG   REAL   NUMBER 
C INPUT   DATA: 

INTEGER 
♦ bNUMtMAXBRG ) f NBRIDG, NCPO, 
♦ NGAPSt NVEH, VNUM«C:MAXVEHI 

REAL 
♦ BASEFl, SASEF2, B4SEF3, 
♦ BCLSSC*1AXPRG,MAXCP) ,BSETS(MAXBRG) , CFSET I M AXBRG ,M A XC? ) , 
♦ NGP(HAXGAP), NV(MAXVEH), S-TUP(MAxBRG,MAXCP», 
♦ TDFACT, VCLAS(MAXVEH),       VCR ATE<MAXBRG ,MAXCP ) , 
♦ WGAPiMAXGAP) 
CHARACTER 

♦ BD£SC(HAXBRG)*1C,   VOESCfMAXVEH ) *i3 
C      E'lC   OF INPUT TATA 

INTEGER 
♦ lET(MAXCP), ISTATFtMAXCP), IVT(HAXCP), 
♦ NCB(MAXBRG), NCPCtMAXGAP) 

REAL 
■»•    BLMAX, CSCOREtMAXBRG) ,      ECR<HAXVEH), 
♦ FRvEHCJMAXGAP ) ,      GAPCT"CMAXGAP»,      GAPWT(MAXGAP) , 
♦ LEFT (HAXVEH ) ,        PO SSBL ( M AXG AP ) ,      T \'E XT t M AX CP ) , 
♦ TNOW, TOTVEH 

C      POSSIBLE VALU:!S OF ISTATr. 
PARAMETER (KSETUP:l, KCR0SS = 2, KTCOWN-3, KFINl:i») 

C       KSETUP: BDIPGE BEING SET UP 
C       KCROSS: BFiriG CROSSED BY VEHICLES 
C        hTDOWN: SRITGc BEING TAKEN DOWN 
C       hFINI:  FINISHED (NO ACTIVITY) 

COM"ON /BPDAT/ 
BASEF2, 
BLIAX, 
CSCORE, 
GAPWT, 
LEFT, 
NCPO, 
NVEH, 
TNEXT, 
VCRATE, 

♦ WGAP 
:NO 

Figure E-I-15. Listing of FORTRAN Procs Identifying COMMON 
Blocks, Variables, Arrays, and Parameters of the Main 

Program, the Output Subroutine, and the BRIDGE 
Subroutine for the CS/CSS Search Preprocessor 

+ BASEFl, 
+ BDESCi 
+ CPSET, 
♦ 6APCTH, 
■♦ IV T, 
♦ NCPC, 
♦ NV, 

TDFACT, + 
+ VCLAS, 
+ WGAP 

EASEF3, BCLAS, 
BNUM, BSETS, 
ECR, FSVEHC, 
IBT, ISTATE, 
NBRIOG, NCB, 
NGAPS. NGP, 
P0SS8L, SETUP, 
TNOW, TOTVH, 
VOESC , VNUM, 
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6 
7 
8 
9 

13 
11 
12 
13 
l"* 
IS 
16 
17 
If! 
1" 
2C 
21 
22 
27 
21 
25 
2f. 
27 
2? 
29 
3D 
31 
32 
33 
li> 
35 
36 
37 
38 
39 
ur 
«l 
«2 
H3 

15 
16 
17 
IS 
19 
51 
51 
52 
S3 
;i 
55 
5f, 
57 
58 
59 
6C 
61 
62 
6 3 
61 
65 
66 
67 
68 
69 
7C 
71 
72 
73 
71 
7' 
76 
77 
78 

INTEGE 
INCLUD 
INCLUO 

INTE5E 
INTEGE 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHARAC 
CHAPAC 
OIMENS 
OIMENS 
OIMENS 
OIMENS 
OIMENS 
OIMENS 
OIMENS 
OIMENS 
COMMON 
COMfON 
COMMON 
COMMON 
COM-ON 
COMMON 
COMMON 
COMMON 
COMMON 

»POSTOT 
COMMON 
OPEN    ( 

9 
E 
E 
o 
R 
R 
TER» 
T'-R* 
T'rs* 
TTRa 

7ER« 

TER» 
TER» 
TER4 
TER* 
TES 
TER« 
ION 
ION 
ION 
IPN 
ION 
ICN 
ICN 
ICN 

JTP 
/S/I 
/A/ 
/P/ 
/M/ 
/T/ 
/T2/ 
/C/ 
/P/ 
l?3) 
/M2/ 
UNIT 

P. "T, 
OJT.LIS 
GPOU.LI 
LLIN.CI 
ACE.CLE 
LTOT.IP 
12 NAME 
12 NAME 
12 NAME 
12 NA"E 
12 NAME 

STR (6 
BSTRi 
MSTPI 
TSTPI 
CSTR( 
PSTR( 

LIN*6 
12 PESC 
ISCAP(6 
I?CAP(3 
IMCIPI3 
ITCSPt5 
irCiPI1 
IPCAP12 
I YE « R ( 1 
XRE^DU( 
SNA( 15 ) 
TYPE(6C 
STR,ISC 
BSTR,IB 
HSTR.IM 
TSTR.IT 
ISPEO 16 
CSTR.IC 
PSTP.IP 

N.POBSCP .BOBSCL 
,TCOUNT 
OT 
60),    SNAMEI601 
15),   BNAME(32) 
15) ,MNaME( 72 ) 
60) ,TNAME(6a ) 
ICC) .CNAMEIIOC) 

) 
) 

PP 
''),IS0TYt60) 
?) ,IECTY(32) 
2),I"CTT(32) 
r').IT0TY(6C) 
CQI.TCQTYI •C) 
P).IPQTY(2:),IFLCAPt2C),IDGCAP(23I,POSCAP(20) 
f) 
10) 

) .HAUL (60) ,ITEMP (5") ,HTEMP (60) 
«P,IS0TY,ISVAR(60) .NAMES 
CA°,IBOTY, :BVAR( 15 ).NAMEB 
CAP.IMOTY,IMVAP( 15 ),NAM£M 
CAP,ITOTY,ITVAR(6a ),NAMET 
f") .1 TESPD(60 ) 
CAP,rCOTY,ICVAR(iar"),NAMrc 
rAP,IP0TY,IPVAR(2Q),IFLTOT(20),IDGTOT(rn), 

IPLACE(20),ICl.EAR(2n) ,IMPLAT(2C),ICLHTI20) 
:16) 

12P 

121 

12? 

I3r 

13=^ 

RITE(6, 
ORMAK ' 
RITE(6 
ORMAK 1 
EA0(5.! 
ORMATlT 
COUNTrl 
0   lie  r 

WRITE t 
FORMAT 
KFAD( 5 
FOrJMAT 

120) 
X,"^NTER   NUMBER   OF    YEARS   YOU   ARE   CONS ID ERINR • > 
1211 
X,•PRECEDE    SINGLE   DIGIT   VALUES   WITH   A   J») 
251NUMYRS 
2) 

S:l,NUMYR? 
6 , 1 JO ) I S 
(lx,'ENTEP    YEAR    •,I2,'    USING   2   DIGITS') .^ 
.135)IYEAP(IS) 
(121 
«tt«««44iA«tt*««**«««««««««««« ««««i]i*«a«a4v«*«**«*«**« 

IREADU(IS)    OE'^EPMINES    .HIGH    INVENTORY   ETLE   TO   REAP.    THESE 
FILES    ARE    ARRANGED   "Y    YEARS.       THE    IREADU    STANDS    FOR   RE»P 
UNIT.       THE   UNITS    THAT    THESE   FILES    ARE    STORED    IN   3FGIN   «ITH 
UNIT    10.       THE    RUNSTPEAM    OBVIOUSLY   CAN   9E    MODIFIED    AS    REOUIRED 
FOR   NEW    INVENTORIES. 

IIP 

115 

15^ 
If 

157 

«tt4taa* 
IRESD 

ONTINU 
RITE(6 
ORMAK 
RITE(6 
EAD(5, 
OR-ATf 
F(NUMT 
0    160 

WRITE 
FPRMA 
PEAD( 
F OKMA 
IFCU 

JJ 
ROT 

E"OIF 

IS) = 

15) 
EN 

21) 
D)NU ) 

.EC 
= l.N 
,155 
Ix,' 
li7) 
15) 
IP    . 

lol 

IYEAP(IS)-7C 

TE°    ■'HE   NUMBER   OF    TPSNS   YOU   AWE    INTERESTED    IN*) 

MTIP 

l)GOTO!5 3 
UMTIP 
) JS 
ENTER    TPCN    NUMPEP 
JTPSNA (JS) 

EC.1)THEN 

•,I2 .•   USING   5   DIGITS') 

Figure E-I-16. Listing of Main CS/CSS Search Program 
with 12 Internal Subroutines 
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7<>:    : 
AC: 
31: 
82:    : 
63: 
litt: 
8S: 
S6: 
9T:C 
«8!C 
89: 

41 
95 
91 
95 
96 
97 
96 
99 

laa 
101 

I'^j 
::;u 
Id 
ir.b 
m 
138 
:"9 
lie 
111 
lie 
:ii 
11" 
HE 
116 
117 
118 
119 
l^C 
121 
122 
123 
121 
125 
126 
127 
1?S 
129 
130 
131 
1 32 
133 
131 
135 
136 
137 
13° 
! 39 
i^n 

112 
1U3 
luu 
1U5 
lt'> 
1U7 
IMfl 
mo 
IE" 
151 
152 
153 
15t 
155 
155 
157 
159 
159 
I6n 

6"      CDNTINUr 
00    7?-   JJ-1,NUHTIP 
IFIJTPSf.'AIJJ) .£0.r )GOTO    7C0 /' 

6!       10    f,y.l    TI^i.NUMVR'; 
IFtlCOUMT    .!^T.    DPQTO   3 3C 

Zn   READ    (21,21",EN0:2i")    L IN ,DCSCR P , K , IT YP ,C« R RY 
21CF0RM4T(«6,2X,A12,2X,I2.2X,Il,?X,f3.-) 

M    IS   A    COUNTER    THAT   TIES    THE   LIMIl   WITH    THE    CAPBLTY    CODEdJCAP)     )) 

STR (1):LIN 
SNAHE(M):DE?CRP 
ISCAP(M);K 
ITEMPCf? IrlTYP 
HTEIPIf)-CAPRY 

: JRITEt6,215 ISNAf-E IM I 
:    215    FORMATI IX,A 12) 

GOTO   ZCy. 

2?u      MB:3 
270        REA0('2.235,EN032''n   )   L IN ,DES CKP , K, I AFP 

li"      F0R^•AT^A6,^X,A1^,7X,I7,2X,I3) 
■^B-MB*! 
aSTR(f"qi    z   LIN 
3NAI'Et"9)=DESC°P 
IBCAP("B)    -   >> 

IBT4FP("B)-IAFP 
GOTO    230 

C 
c 

203      MM::-: 
2^9      2E40l2',2b2,END = 255   I   LI N , PE SCRP ,* ,PL A CE .CLE AR 
2"^ 2      F0PM4T(A6,2X,A12,2X,I2,2X,m,2X,I3 1 

,tM:MM-» 1 
MSTRIM")     z    LIN 
MNAME( "Ml     -   CESCP 
IMCAP(MH)     -   K 
IMPLAT(MM)rPLACE 
ICLRTCMI-CLEAR 
SOTO   Z-^O 

C 
2E5     MT-r: 
2':7 RFA 

25"      FORMA 
MT^M 
TS'R 
TNAM 
ITCA 

ITE5P 
VTCLA 
ITAFP 

SOTO 

,258,END:26D    )    LIN .0E5CKP, K.ISPEED .CLASS,HFP 
,2X,il2,2X,I?,2X,:*,2X,f'..'i;2x,I3>' 

D( 2lt,258,E^^D:26D    )    LIN 
T( tb    " 
T«! 
(MT) 
El -T 
P<"T 
0( "T 
Sl-T 
(M-^) 

257 

:   LIN 
ri    -   DE5CPP 
D    -   K 
n :;TSPEED 
ri-CLASS 
1=IAFP 

26Q 
262 

26'* 
265 
267 

C   268 

MC: 
R 

MC 
CS 
CN 
IC 
30 

MP: 
REA 
FOR 
JRI 
MP; 
FOR 
PST 
POS 
IDG 
IFL 
IPC 
JRI 
FOR 
GOT 
THE 

RE4 
FOR 
KT 
IF( 

E4T( 25,21C,EN0-26't    )   LIN,DFSCRP,K 
= "C»! 
TR(Mr)    -   LIN 
AME(-C)    r   PESCRP 
CAPC-C)    :   K 
TO   2'2 

0(25 ,267 ,Er)Dr3nij    |    L IN ,RNPnS N ,01 GI N ,F ILL IN ,K 
M4T(46,2)<,F5.2.2X,I3,2X,I3,2X,J2 I 
_(6,tboIM 

MP» 1 
MSTI IX, •!<-    • ,J2) 
RI-P)    ;    LIN 
rsPI-P)    r   rrjpQCK 
C4P(yp)rriniN 
CJP("PlzFILLIN 

BEL^-U    HEADS    THE   DATA   FILE 

D(IRFA0uiII),31i,,END-5C0l    TTPSNA ,LIN,JOTY,ITP 
«4T( I5,o7X,A6,ttuX,I7,lX,13) 
:   KT   ♦    1 
KT    .Ei.    1)    STP    :;   ITP ■ 

Figure E-I-16.    Listing of Main CS/CSS Search Program 
with 12 Internal Subroutines 
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161 
162 
163 
16U 
165 
1S6 
167 
168 
169 
170 
171 
172 
173 
17U 
175 
176 
177 
173 
179 
isr 
181 
192 
183 
181 
185 
136 
137 
188 
1 3" 
19C 
1<=1 
I'Z 
193 
lot 
195 
196 
197 
198 
1 oo 
23n 
ZTl 
232 
2G3 
2:31 
2 25 
2 26 
207 
2 38 
2 39 
2in 
211 
212 
213 
211 
215 
216 
217 
2 IS 
;io 
220 
221 
222 
223 
221 
225 
2 26 
227 
223 
2 29 
230 
2 31 
212 
233 
2 11 
2 35 
236 
237 
238 
2 39 
2ir 
211 
212 

C 
5 30 

515 

52r 

52 = 

535 
51^ 

601- 
7cr 

THE   FOLLOWING   CPMOAPES    TPSN»   OF   INT.   W/TP5Na   IN   D»T £   FILE. 
IF    THEY   ARE   NOT   THE   SJWE,    THE   NEXT    LINE    IN    FILE    IS    COMPARED. 

IFIITPSNA.N^.JTPS'.'AIJJ) )&0T0   '3 3 
CALL   l?'ID&51J0TV ,na,''N4MF,LIM 

CALL   MI>:ESlJCTY,H"«,fNAME,LIN) 
CALL   TACMOBIJCTY.-T.TMAME.LIN) 
CALL   CO^MCIJSTY.cr.CNlME.LIMI 
CALL   5ANDT< JOTY,H,SNA''E ,LIN ) 
CALL   PPCP0S(J0TY,f'P,POSCAP,ID'5CAP,IFLCAP,LI(J) > 

CALL   OUTPTl (STP.JJ.TCnuNT ) 
CALL    0UTPT2IICLT0T,IPLT0TI 
CALL   OUTPTj 
CALL    aU''PTl 
CALL   0UTPT5 
CALL   0UTPTo(S03SCP,B08SCL .IPBCNT) 
CALL   OU^PUT(STP,JJ,ICLTOT,IPL''0T,8aPSCR ,30BSCL, lOaCNT, 

*TCOUNT) 
00  ;n  «K:I .vu.iYR<; 

PE.INC    IRfADU(KK) 
CONTINUF 
30   515   LL   -   21,3C,1 

REWINC   LL 
CONTINU"- 
DO    513    TNITLZ^l.lOG 

:F(INrTL2.GT.eC)60Tn   535 
IFCIN:TL2 .GT.32 liOTO    525 
IFI INTTL2 .GT.70 ISOTn    530 
IFl INITL2 .GT. IE )CiOTn    520 
ISUARdMTLZl :C 
IHV4R (INITL2) :c 
IPVARdNITLZ) :C 
SSET5(INITLZ):C 
IBQTY(INITLZ)-Z 
ITVAR (INULZ) -C 
ISVAR(INITLZ)-C 
ICVSR(INITLZ);0 

CONTINUE 
ICOUNTr ICOUNT*! 
HI-" . ■      V 
NVEM:0 , 
NBRIDGr" 
IBFLAGr'i 
lAVLBiC 
CONTINUF 
CONTINUF . 
CLOSE    (UNIT-16) •/■■ 
STOP 
END 

SUBROUTINE    CUTPIJT    COMPARES    LINKS    IN   DATA   FILE    KITH    LINKS 
IN    INPUT   FILES.       IF    THE    ARE    THE    SAME   THE   OTYS    ARE   ATDED. 

SUBROUTINE    S«NDT(JCTY,M,SNAWE,LIN) 

CHAP»CT'-Ral2   NAMES160) , SNAME(^C ) 

55 

C 

"icr 

CHA 
CHA 
DIM 
COM 
COM 
K-- 
30 

IF 
IF 
IF 

CON 
IF( 
ISV 
■JAM 
:TY 
HAU 
JHI 
FOR 
5ET 

EN 

PACTt-R    LIN»6 
RACTFRSO    STR(6n) 
EN SI ON    ISCiP(6n ) ,I^CTY (6'') 
"ON/f/ STR,ISCSP,:?0TY,ISV«R(6a) .NAMES 
MON/'/ITYpr I ^r ) ,HAUL (60) ,ITEMP(6C) .HTE^P (63) 

c -* 

(L 
(L 
(L 
TI'J 
K.E 
«R( 
FS( 
PE( 
L( K 
Tr ( 
M» r 
URN 
D 

c 1   J r 1 M 
IM IEO. STR(J))K: ISCiP(J) 
I" .£C. STfi(JI) ISSTY(J); ISa TY( J)-»JOTY 
n .E5 .STnij) jGOTo; 5 
UE 
0.0)00TO icn 
K ) = ISVAR(K)»JOTY 
K )r5NtMC(J) 
K 12ITFMP(J) 
)rHTE"'P(j) 
6,90) ISVAC(» ) .NAMES(K ) 
(!X,'ISVAR3 •,!•',3x,'NAMEr •,«12) 

Figure E-I-16.    Listing of Main CS/CSS Search Program 
with 12 Internal Subroutines 
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2«3 
Zt" 
2^45 
21«> 
2t7 
ZtS 
249 
250 
251 
2 52 
253 
2 51 
255 
256 
257 
258 
259 
26C 
Zil 
262 
263 
2 6't 
255 
2 66 
2 67 
26B 
269 
2 70 
271 
2 7? 
273 
2 7U 
2 75 
2 76 
2 77 
27S 
2 79 
230 
23! 
2 Q2 
283 
281 
235 
286 
237 
2 38 
239 
2 90 
291 
2 92 
293 
2 9U 
2 95 
296 
297 
298 
2 99 
3:0 
3T1 
3?2 
303 
3:i 
305 
3 36 
307 
308 
309 
3 10 
311 
312 
313 
3 114 
315 
316 
317 
315 
319 
320 
321 

III 
JZt 

SUBROUTINE >'INc;S(JgTY,MM,f<N/lMr,LT,j, 

5' 

55 

IOC 

50 
55 

IOC 

CHAP« 
CHAP4 
CH4PS 
DIMEN 
COMMO 
COMMO 
K:C 
DO 50 

IFl 
IF( 
IF( 

CCNTI 
IFIK. 
IMV4R 

IPLSC 
ICL54 
«RITE 
FORK'S 
••CL^A 
RETUR 
END 

CT?:R»I: NA^EHI I5),MNAMFI 32 i 
CTFR»6   HSTR(72) 
CT^R   L:N»6 
SION    I^CSP (32 » ,1-QTY (32) 
N/-/    MST9,IMCAP,IMQTY,If<VAR(15 I,NAME!" 
N/f'2/lPL5CE(rQ),ICLEAR(2':) ,IMPLAT(20),ICLRT(20) 

jrl.MC 
LIM   .EC.   MSTP(J) IKrIMCSP (J) 
LIM    .EC.   MSTP ( J) )IMt TY (J)=IMQT Y( JI»JOTY 
LIM.Ea.«STR( Jl )GnT055 
Nur 
EIC.OGOTO    100 
(K ):IMVAB ( K ) -.JOTY 
(K )::MN«fE( J) 
E(K);IMPLAT( J) 
9(K)riCLPT(J) 
16,9C1 IfVAR(K),N«MEM(K ),IPLAC£ (KI,ICLEAR(K ) 
TllXj^IWVAP=',I7,3X,'NAMr:',Al2,;x,'PLAC-',I'(,3X 
N 

SURROU-riME   BPIOC^ ( JOTY,He,BNAI«r,LI>ll 

INCLUDE   BPOAT.LIST 
INCLUDE   30G90U,LIST 

CHARSCTEP»12    NAfTid?),    8NAMF(32) 
CHAR4CER»£-   BSTR (32) 
CHARACTER    LIN»6 
OI"£NSION    I8CAP( 72 ), IBgTY('2) 
CO MM ON/B/    ?STR,IPCAP,IBQTY,I?VAR(1S),NAMEB 

K:0 
00 

I 
I 
I 

CON 
IF( 
I3V 
NAM 
I3T 
RET 
END 

50   J-1,MB 
FiLIN    .EC.   3STP ( J) )K ZIEC4P ( J) 
F(LIM    .C.C.    3ST9 I j) )IBaTY ( J) = I30TY( J)«JCTY 
F(LIN.Eu.aSTR(J));0T05 5 
TINUF 
K.EO.OIGCTO ICD 
AR(K );IBVAP(K) ♦JOTY 
Ea(K );BNAMF( j) 
NUM(K)rIPTAFP(J) 
URN 

SUBROUTINE    TACMOB(wlCTY,MT,TNAME,LIN I 
*a*a9aaaa»*ixaaaaaaaaaaana*aaaam9f**ai*vaaaaaamv9aaaaaaa*aM 
INCLUDE   SPDAT.LIST 
INCLUDE   30GP0U,LIST 
CHARACTrR«i2 NAME'ISO), TNAM£(60) 
CHAPACT':R*6   T';TR(fC) 
CHAPACTl^R    LIN«6 
OIMEN^ION    iTC4P(6'-) .ITCTY(6r) 
COMMON/T/    T'-T'',ITCAP,IT0TY,:TVAR(63),NAMET 
C0MMON/'-2/ISPrD(60 1,ITE5PO(6u) 

K-0 
DO    5:   Jrl.MT 

IF(LlN    .EC.    TSTP (J) )THE»I 
nrl^CAP(J) 
ITOTY(J):TTOTY(J)»JQTY 
OOTOSS 

END IF 
CONTINUE 
IF ( K .EC .G)GCTO    IC 
ITVARIK)1ITVA9(K)♦jOTY 
NAHEKK );TN£MF1J| 
ISPED(K J^IIFS^D(J) 
IF( ITES=OIJ).GT.13LIGnT0    IOC 
NVEH^NVFH* i 
VNUM(NV'^H)-IT«FP( J) 

Figure E-I-16.    Listing of Main CS/CSS Search Program 
with 12 Internal Subroutines 
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325 
3 26 
327 
328 
329 
330 
331 
332 
333 
33M 
335 
3 3f 
3 37 
3 38 
3 3" 
3Mr 
3tl 
312 
ZtS 
3m* 
3«5 
3U6 
3'<7 
318 
SfO 
35:; 
351 
352 
3^7 
355 
355 
356 
357 
3SS 
35'' 
36D 
361 
3 62 
3 63 
3 6« 
365 
366 
3 67 
3 68 
3 69 
37n 
371 
372 
3 73 
37U 
3 75 
376 
377 
3 7R 
3 79 
38r) 
331 
3 82 
383 
3 8U 
3 35 
3 96 
337 
3 qo 
339 
3 90 
39! 
392 
393 
Z9H 
3 95 
396 
3 97 
3 98 
3 99 

tGl 
14 nj 

106 

c 
C   9r 

IOC 

c 
c 

c 
c 

5'' 

55 

C 
C   9- 

C 
c 

c 
c 

5" 

55 

VCLiSINVEH) rVTCLAS tJ) 
VDESCiSVEH) =TNA-E I J) 
>J7(N«rHl=FLCaT( JCTY ) 
JHITLt6.9r3)TTVlP|K),>jilM='T(K> 
FORf-JTi IX, • ITViPr    • ,I7,3X,'N«"ETr    •,A12) 
;?ETURN 

END 

SUBROUTINE   COMMO(JQTY,MC,CNAKE,LIN ) 
«««*«««*««» 44 ««««««««*««« 44 44 44 4444 44 44 44 4,4 4444 4^ ^^^,^^,^4,^^^^^ 

CHAR»cTER«i2 N«Me:cii''C), CN*»«E(ioai 
CHARSCTER»6   CSTR ( mC) 
CH4RACTER    LIK'46 
DI^'ENSIQN    ICCAPI 1 jn) .ICCTY (ICC I 
COHMON/C/    CSTR,ICCAP,ICCTY,ICVAR(ira),NAMEC :, 

DO    53   J-l, 
IF(LIM    . 
IFIUIN    . 
IF(LI»/.E 

CONTIMUr 
IFIK.JC.J) 
ICVARIK J = I 
HAMEC(K)-C 
aRIT^Ce,9C 
F0R"1TI IX, 
RETURN 

END 

MC 
EC.   CSTP 1J» )K=ICC AP tJ) 
EC.   CSTP(J))ICBTYIJ)rICOTYIJ) i-JOTY 
u .CSTRIJ) IGOTOSS 

GOTC    ICC 
CVAR(K)»JOTY 
NAM-"! J) 
) ICVAPtK 1 ,N«HEC (K ) 
•ICVARr    • ,17, 3X, "(AMEC:    '.AlZ) 

44444444444444444444444444444444444444444444444 4444*444444444444 
SUBROUTINE   PPOPC: tJOTY,HP,PO?C AP ,1 DGCAP.IFLCAP ,LIN ) 

4444444444444444444444444444444444444444444444444444444444444444 

CHARSC''EP46   PSTRe2'') 
CHARACTER    LIN46 
a I"ENS ION   TPCAPI2C),IP0TY»20t,IFLCAP«20),IPGCAPI2a),P0SCAPt2C) 
COJHON/P/    PSTR,IPCAP,IPQTY,IPVAR(2 3l,IFLT0T(2C),IDGt0T(2C) , 

,MP 
.L.Z.    PSTP IJI )K-IPCSP (J) 
• EC.   PSTP(J) lIPoTY (J)rIPQTYIJ)-»JOTY 
£0 .PSTRIJ) IGOTOSS 

)GOT0    ICO 
IPVAP(K)'JOTY 
=pnSCAP(J) 
-ICGCAP( Jl 
;1FLCAP(Jl 
ClIPVAP{KI,POSTOT(K),IDGTOT(t(),IFLTOTIK) 
.•:PVAR:',t7,3X,'POSTOT=    • ,F5.',lX,«IDGT0T',I5,2X, 
, I '^) 

Sir 

5C1 

ECS 
C 
CSQT 

i<:C 
00    5C   J-l 

IFIUIN' 
IFILIN 
IFItIN 

CONTINUF 
IFIK.EO .□ 
IPVAR(KI; 
POSTOKK ) 
I06T0TIK) 
IFLTOK K> 
JRITE (6,9 
FORHAK IX 

«*IFLTOTT» 
RETURN 

ENO 
SUBROUTINE    OU'^PTl    SIMPLY   PROVIDES   FOR    HARn    COPY   OUTPUT. 

44444444444A4444444444444444444444444444444444444444444444444444 
SUBROUTINE    OUTPTl ( STR .JJ.TCOUNT ) 
4444444444444444444444444444444444444444444444444444444444444444 

INT^-GEP    STP,TCOUNT 
CHAPACTE'R412   NAME<^(60) 
CHAPACT5R40    STR(6r) 

DI^'E■^SION    :SCAP( 6dl,TS0TY( fcC) 
COMf-ON    JTPSNAIISI 

CO"fON/A/    STR,ISrAP,ISQTY,ISVAR(60I,NAMES 
TCOUNTr" 
^RITE(6,503 ) 
4RITE(6,5C1)    <:TP, JTPSNA (JJ) 
wRITC(6,5a3l 

FORMAT (• 1', IX, 'SUPPLY    AND    TRANSPORTATION    aATA'l 
UR ITE( f-,5un 

FORHSK ;HI, lX,'TI"t   PFRIOD    :    ■ , I 3 ,2 X, • T P5N A    :    •,J5//I 
FORMA T( !X, * ^4444444444444444444444444444444444444444444444* 1 
00  fcjc  K^i.tn 
JRITE (6,537 )ISVeR (K ) 
F0''MAT(1X,I7) '• 
IF(ISVAR(KI.EC.CIG0T0600 

Figure E-I-16.    Listing of Main CS/CSS Search Program 
with 12 Internal Subroutines 
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lie 
1X1 
112 
IIJ 
iim 
m5 
<«16 
<4 17 
H 18 
m9 
>t2Q 
t2I 
122 
123 
121 
125 
126 
127 
126 
(4 70 
130 
131 
132 
133 
131 
135 
136 
137 
1 35 
139 

111 
1«2 
113 
111 
115 
116 
117 
118 
119 
150 
151 
152 
153 
151 
155 
156 
157 
158 
159 
16r 
161 
162 
163 
161 
165 
H66 
167 
168 
1 69 
17? 
171 
172 
173 
1 711 
1''5 
176 
177 
178 
17'' 
130 
I'll 
1 ^2 
183 
181 
185 
186 
137: 
188 : 

:5n 
:   630 

:C 

500 

:   501 

:5n3 
C 

C 
C 

5 01 
C 
6r:3 
c 

6 2a 

630 

7'-0 

71'^ 

C 

5C0 

TCCUNT::TC0L'NT*1 
iiHTTEt'-,51^1    ISV«R (K ) ,NAI«ES(K) 
FORMirrix,:7,IX, 112) 

CONTINUE 
SETUSN 
iNO 

PROVIDES   OUTPUT   FCR   ^'INE/COUNTER MINE   0»T« 

SUBROUTINE    0U7PT2(ICLTOT,IPLTOT ) 

DIHENSIfN   IfC«P(32»,   IMQTY(32) 
CHAR»CTER«12   NifE^llS) 
CHARACTER   MSTP(32)»6 

COMMON/-/    MSTP, IMCAP.IMOTY, !MVAR( IS I.NAMEM 
C0MM0N/M2/IPLAdEl2G).ICL£Aft 12") ,IMPLATI20I ,ICLRT(2ai 
IPLTOTr" 
ICLTOT^r 

JRITEt6,5CJ) 
FOPMAK •!• , IX.'MINE/COUNTERMIHE   OAT •• ) 
JRITE ( 6 ,5C1 ) 
FORXATI IX,* «**««•**>*««*«*«•«a*««•««••«««*a«*s«s*«sa«**«*) 
dRITE(6,502) 
FORXJTI'    • , 1X,«MINEPLACEMENTM 
JSITE(6,5C3) 
FORMAT! •    •,1X,«~LIN»-»,3X,' ITE- •,2X,'0TY',?X,'MINES/MRM 

DO    50 3   K   r    1,15 
IF(IMVAR(i<)     .EC.    3)    GO   TO    6ra 
IFIIPLACEIK)     .£0.   C)    GO    TO   6GG 
IPLTOT^IfLTOT»<IMVAP(K)«IPLACE(K)) 

URITEI6,5ri)    MSTR(K),-|AMEM(K»,IMaTYfK ),IPLACt (K) 
FORMA TC    •,1X,A6,2X,A12,2X,I5,2X, ID 

CONTINUF 

JRITE(6,62i)    IPLTPT 
FOR-AT('    •, IX,'EOUIPMENT   MINELAYING   CAP   PER   HOUR   ^    '.IT) 

FORMAK'*   ♦, 1X,'MINECLEARING   DATA") 
^RITE(6,Sail 
) 0   710   K   ;    1, 15 

IF(I"VARtKl     .£0.    0)    GO    TO    7C C 
IF( ITLEA^iKI    .ECi.   ri)    so    TO    7 3G 

ICLTOT-TCLTOT*(IMVA°IK )41CLEAP( Kl ) 
,„    "?-'''^"'.'=:^'"    MSTRIKl ,NAMEM(K 1,IM0TY(K),ICLEAR(K> 

JRITF(6,71„|ICLT0T 
^O^fJ»T( IX.'FCUIPMENT   «I>4£CLEAPING   CSPACITY    PER    HOURr    •,I7) 

END 

PROVIDES   OUTPUT   FOR   TBTCGING   DATA 

sue *o ut *NF * Gu TPT***** *'*'*****'"***°***°**"'*'**'****•'**•******* 

INCLUDE B:?GPOU,LIST 
INCLUDE   11P0AT,LIST 
CHA':ACT''S«ir   NAMEn(i5) 
CHAKACTFR56   S STR1 ''2 1 
DIMENSION    IPCiP(32 ) .I^OTY(321 
COM-ON/o/   aSTR.IBCAP.TBOTY.TEVAPlla ),NAMEB 

WRIT£(6,5ra) 
FORMA T( -l* , Ut'SRIDGING   DATA') 
JRITE16,5C2) 
FORMAT! •    ', :x.' —L1V'»-' 2X,' ITEM- ■,2X ,'OTY') 

0 0   6 ] J   "   :    !,:5 
IFIirVARfKl     .EC.    -)    50    TO   SCD 

N3RI0G:r>.'3RIDG+ 1 
IFIBSTR(KI.EC.«K9T3 76MTHEN 

SSETS (NBRIOG) AFLOAT II 80 TY(K))/3n. 
cLSE 

Figure E-I-16. Listing of Main CS/CSS Search Program 
with 12 Internal Subroutines 
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HKft 
0 90: 
♦ 911 
H92! 
1193: 
it9» !5ia 
* 95 : 6 :!'J 
«96: 
"t97 : 
198:C 
H99:C 
5m: 
502 :C 
SOJ: 
5 01: 
5 05: 
5 06: 
Sn7:C 
5 38: 
5 09:5 0:: 
510: 
511:505 
5 12:C 
513: 
5 1"»: 
5}5: 
516:513 
5 17:600 
518: 
519: 
52r!:C 
521:C 
522:C 
523:C 
52'':C 
5 25:C 
5 26:C 
527:C 
5 28:C 

i 3C:C 
531:C 
5 32:C 
533: 
S3't:C 
535:C 
5 36: 
537: 
538: 
539: 
5'4r: 
5m:C 
5't2: 
513:500 
5ti»: 
5»5:5C!S 
516:0 
517: 
518: 
519: 
550:C 
551: 
552: 
553: 
5 31: 
555: 
5 56: 
557: 
55S:5 10 
559 :63a 

561: 
562: 
563: 
5 61: 
565: 
5 66: 
567:C 
56S:C 
5 69: 
c 7n - r 
571:C 
5 72: 
5 73: 
5 71: 
575: 
5 76:c 
5 77: 
678:50D 
5 79: 
£°t::£^5 
581:C 
582: 
533: 
£31: 
585:510 
586:6':n 
587: 
5 38: 

S^ETS IS8RICr;)-FL0«T(IB0TY IK )) - . . 
ENOIF 
3HU"INBOIDB ):iaTNtlMIK ) 
90ESCCNFlRIDG)-Ni^•FblK) 

Wi?IT'-(b,51C)    BSTP<I'. ) ,NAMF6 IK ),IBCTYIKI 
F0P1STIlx,Jo,3y,A12,2X,I3» 

C3NTINUF 
RETURN 
END 

«««»««•••»»«•»»*»*»•*•»»•*•••*•»**•"•*■»•"»*«****'**•**■'******•*** 

«l5S»Zi«»»««««*««*« «***■»•«*••«• «•*••»*»»••*•«•**•*'••*''••*•"*■ 
CHAR4CTFR«12   NiKETlbO) 
CHAPACTJR«6    TSTR<6U) ^„,,^, 
OIMFNSinN    ITCAPI6r') ,IT0TY(6C) 
COMMON/T/    TSTP,ITCAP,IT0TY,ITVAR(6a ),NAMET 

liffTT^(b.SOQ) 
FORK-ATI'l'jU.'TACTCAL   MOBILITY   OATS',/I 

FORi^ATt'^.lX.'SPFEO    r K PH 1 • ,2)(,'CUA NT IT Y ' ) 

DO  f-ao Kzi.fco 
IF    lITVARtK)     .EO.    niGOTO    6CQ 
i4RITEI6,5in)NAfETlK) .ITVAR (K I 
F0FM«T(lX,A12,1X,I7) 

CONTINUE 
RETURN 
END 

3 SUBPOUTINF    0UTPT6 ^   *  
««»»»»»««• »««a»»* «»»•»«»•••«'•*»''««•=>•**«•"**'""'*•*• *•'••**• 

«      SUBRCUTINf   OUTPTb   PRODUCES    >    PRINTOUT    OF    THE   FOLLTUING- 
,*».«»•••«•«««»«»«•«■»««»•*»«••««•*••••"•»*•■»""»**'•***'•* 

« A.      A    LIST    OF    QIvrSIONAL   FOUIPMFNT    CAPABLE   OF    OBSTACLE/       » 
« PROTFCTIVf    POSITION   CREATION   AMD    ITS   DIG   IN    RATE    IN       « 
« TERM'S   OF   PROTFCTIVE   POSITIONS   PER   HOUR.        ..„„...„'. 

SUBROUTINE    CUTPT6(aOBSCR,E06SCL .lOaCNT) ..„*............. 

INTEGER   30BSCR,90PSCL ' :. 
CHARACTTRsb   PSTR(2u) 
n'iiUlll    ^?'TS:i^^if;i?jT^:iPVAR.2C..IFLT0T.2:..I0'^T0T.2n,. 

ePOSTOTt 231 

FORMATt 'l', IX.'PRPTECTIVE   POSITION    DATA',/) 

«*«««««« 

52f 

53'' 

FORiAn'^NlX.'POSITIONS/HR'.aX.'QUANTITY'l 

lOBCNTzC 
30BSCR:P 
aOBSCL:P' 

DO    603   K-l,2r! 
IF    IIPVARIH)    .FO.    0)ROTO    6rc „       .     . 
30BSCR   -   aOBSCP   ♦    I    TCGTOTIK)    *   IPVARIRl    ) 
IF (lOGTOTl K) .NE .OIOPCNIrlOBCNT*! 
3065CL    -    BOBSCL    ♦    I       IFLTOTIK)    ->   IPVARIK)     I 
IF IPnS''OTIK) .EO.r. )GP    To    bTG 
URITEC-.SIDPOSTOKK ) ,IPVAP(K) 
FORMAT I3X,F5 .2,'tX, 15) , 

CONTINUE 

folll\'ril',^^lTllsT.r^.Z   CREATION   RATE    .    '.IT, 
JRITE(6 ,53Q)BCaSCL ,„,,_,,,, 
FORI-ATC IX, 'fLUE    OBSTACLE   CLEAPANCE    RATE    -    ',171 
RETURN 
END 

«»««»«»*•«»«*»«»»••••»*•»*•••«•«•••*•*•«**»*•*•••••*♦*•***"'***' 
SURFOU^^NE    rUTPTc 

CHAPAcTrR»i: ►lAMEcim) 
CHARACTER'S   CfTPCiari 
DIMENSION    ICCJPIir'Ol.TCOTYl IC") ..„,-^ 
COMMON/r/    CSTP,ICrAP,!CqTY,ICVARlluPI,NAHEC 

FORMAL ';'';iX.'CO>MUNICATTO-IS   DATA' ,/ 1 

FORJiT^''"!lX,'EP''ITER    TYPE ' , 7X . ' QU ANT I TY • I 

DO    6"3   K-1,2C 
IF    IICVARIK)     .rc.    riPOTO    b^Z 
URIT'-(5,5i:)f.A^'EClK),IC«ARIK) 
F0P1AT(IX,A12,1X,17) 

CONTINUE 
RETURN 
ENC 

E-I-50 
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1 
2 
3 
« 
5 
6 
7 
e 
9 

10 
11 
12 
13 
X<* 
15 
16 
17 
18 
19 
2r; 
21 
22 
25 
21 
25 
26 
27 
28 

3n 
31 
32 
33 
3U 
35 
36 
37 
3P 
39 

:? 
1*2 
'43 
4U 
45 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6'-? 
61 
62 
63 
64 
65 
66 
67 
68 
69 
ir 
71 
72 
73 
74 
75 
7ft 
77 
78 

SUB 
erco 

INC 
INC 
INT 
INT 
INT 
REA 
CHA 
CHA 
CHA 
CHA 
CHA 
CHA 
OIM 
OIM 
DIM 
DIM 
CHA 
CHA 
CHA 
DIM 
DIM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 
COM 

*POS 
COM 
POS 
POS 
POS 
POS 
RMA 
RMA 
RMA 
RMA 
RAM 
RAM 
RAM 
RAM 
RPO 
RPO 
RPO 
RPO 

ROUT IN 
UNTI 
LUDE B 
LUOE 3 
^GER G 
E5ER I 
E:6ER N 
L 3MAI 
PACT^R 
PACT-R 
PACTTR 
RACTTR 
RACTfR 
RACTER 
ENSIGN 
ENSION 
ENSION 
ENSION 
PACTfR 
RACTER 
PACT-^R 
ENSIGN 
ENSinN 
MQN JT 
MON/S/ 
MQN/e/ 
MON/°/ 
MON/M/ 
MON/T/ 
M0N/''2 
MON/C/ 
MON/D/ 
TOTI70 
M0N/M2 
TU'< !) 
TUS(2) 
TUR(') 
TUR(4J 
INK !J 
INT(?) 
INTI') 
INH4) 
M0(1 ) = 
MO(2): 
M0(3)= 
h;o( 4 )- 
L{ 1J=1 
Lt2)-4 
L(3)rl 
L{4)rfa 

E    OUTPUTf STP.JJ.ICLTOT,IPLTOT,E0BSCR,B0BSCL,IOBCNT, 

COU.LIST 
iT.LlST 
CNT, AIi=CNT,BOBSCR,POBSCL ,TCOUNT 
TOT.ICLTOT.STP 
ENG,NUMPER 

POS 
TST 
CST 
PST 
STR 
ICE 

-CAP 
CCAP 
PCAP 
TCAP 
2 NA 
2 KA 
2 SA 
MAIN 
EDBR 
NA C 1 
YPE ( 
TR,I 
STR, 
ST", 
STP, 
SPED 
STP, 
STP, 

°L4C 
PAPD 
ST*! 
PACt 
?APO 
3a-'2 
87? 1 
4398 
5857 
23.5 
66.9 
66.9 
23.5 
.7 
2"^ 
.98 
42 

■'UP(4) 
R( 60) 
p(lao) 
P(2C) 
(6r>) 
NTtl^N 
fbP) ,1 
tiro, 
(20),I 
(6^1 ,1 
MES(60 
MET(60 
MEC i !C 
T(4),R 
f5<4 ) 
5) 
60),HA 
SCAP.I 
lECAP, 
IHCAP, 
ITCAP, 
(6r) ,1 
ICCAP, 
IPCAP, 

AME 
SCTY{6C) 
TCQTY(IC?) 
PQTYI2r),IFLCAP(2C),IDGCAP(2C) .POSCAPl23) 
TQTY(6D) 
),    SNAME(6C) 
),TNAME(6C) 
") ,CNAME(inO) 
8MMO(4),PP0L(4 ),BSURGE (4) ,RSURG£(4) 

UL (6^) ,ITEMP(6P) ,HTEMP (6Q) 
SCTY,ISV1R(60)t^AMES 
I30TY,IBVAR(15 ),NAMES 
IM0TY,IMV4R(15 j.NAME" 
TTaTY,ITVAR(6Q ),NAM£T 
TESPD(6C) 
TCQTY,ICVAP(ian),NAMEC 
IPCTY,IPVAR(20 ),IFLTOT(20) ,IDGTOT(20), 

E(22),ICL£AR(2'^) .IMP LAT C 2C) , ICLR H 2u » 

IC -   -   -^ 

* 1984 SURGE FACTORS "^OR -ICAFII STUDY ARE FOLLOWINT 

BS 
3S 
3S 
BS 
RS 
RS 
RS 
RS 
RE 
RE 
RE 
RE 
13 
CA 
30 
AI 
GN 
IF 
RE 
F 
I 

URGE 
URGE 
UP3E 
URGE 
UPGE 
URGE 
URGE 
UPGE 
DBRG 
DER5 
DSPG 
DBP. G 
FLAG 
LL P 

9 
RCNT 
DCMT 
(PGL 
AC( 2 
QCM 4 

F    (K 

( !):2 .65 
I 2) = l.C 
l^)=      9,65 
(U)=l.47 
(!):0.5 2 * 
(21 = 1.D 
("'):a.i6 
(4)ri.l7 
( !lr .S8 
(-)-.e5 
(^)=.?B 
£41 = .85 

P^RO-GCR-AINF.NU^ENG.NIMOER.ST^.JJ) 
"GLOOP^l,4 

Figure E-I-17. 

OCP.UE. 1 )G0''04 
8,3,E\0=4)KTpSN,IDNAME 
T(I5,5X,A5) 
Ti^SN.EC .JTFSi«A( JJ ) ) THEN 
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79: 
aps 
81: 
32: 
33: 
e*: 
95: 
36: 
»7: 
88 : 
a9:C 
90 :c 
91 :C 
92:C 
93 :C 
?!♦: 
95: 
96: 
97! 
98 
99 

lOG 
ni 
102 
133 
10«» 
IDS 
136 
1^7 
103 
IC 
IIP 
111 
112 
113 
llu 
115 
116 
117 
118 
119 
120 
121 
122 
123 
12'» 
125 
126 
127 
128 
129 
13" 
131 
132 
133 
131 
i:;5 
136 
137 
13P 
139 
14G 
1141 
l'*2 
114? 
114 
Its 
l'*6 
m7 
1 HR 
li»9 
150 
151 
152 
153 
154 
155 
156 
157 
159 
159 
16"! 

IDttN'^rlDNAME: 
GOTO   t 

E N DIF 
GOTO   2 

"4   iJ!?ITE(2r^,5)PGLO0P,POSTUR(B6LO0P ),IDENT,INT(STP/1C) 
5      F0RWAT(OX,J2,?X,A6,5X,A5,I2) 

WRITE{2-', 10) 
IQ   FORfATCX, •F',9X,'1.C',7X,' l.n* ) 

W?!IT£(2-,2a) 
2C   r0RMAT(9X,'77.in',5X,'2 27.6C','4X,»3.02M 

*   NOTE?   GNDCNT   IS    THE   NUMBER   OF   GROUPS    OF   TACTICAL    VEHICLES, 
»   WHICH   ARE   GPOUPro   BY   COMMON   TACTICAL   SPEEDS .oNDCN'^   REPRESENTS 
*GR0UND   VEHICLE   COUNT 

00    25    Irl,o- 
IFtlSPEDd ).EQ.U)G0T0    25 '    <, 
IF(ISPFD(I).GT.13U>G0T023 ^    , 
GNDCNTrGNOCNT* 1 
GOTO   2"= 

?3   AIRCNT=»IRCNT + 1 " ^i 
25   CONTINUE 

MRITE(2'',3C;)GNDCNT 
3G   FOH-AT(?X,I2) 

00    5G   I:i,6C 
IF( ISPED(I).EC.niGO   TO   50 
IFdSPEDl I) •ST.li'^JGO   TO    50 
WRITEf2Ci«C)ITV8R(U,liPECtT) 

"G FCRM4T(8X,I'4,6X,I3) 
•^C   CONTINUE 

>JRITEI2-',5S)ATRCNT 
■^5    FORMATCX, 121 

DO   Ti   I-l,    6C 
IF(ispeocI).Eo. njpo TO 7O 
IF(ISProiI).LL.    IJ^IGOTO    7C 
WPIT-{^Q.bf)ITVAD(X),ispro(Ij 

60      FOF^-AKaX, m,6X,I3) 
"'O   CONTINUE 

« THE FOLLOWING IS THF RED OBSTACLE CLEARING RATE, AND HAY 
* VARY OEPENOING ON THE TYPE OF OPPOSING F3PCE. 

WRITE(2",SO) 
SC  FORMAT( 9X, • 3'426*» '   ' 

* THE FOLLOWING, ?05SCR, REPRESENTS THE ELo'E OBSTACLE 
» CREATTON PATE (CuSIC METERS/HOURJ . 

WRITE(2'',9Q)B0BSCR 
°Z   FCRf-ATC PX, 15) 

WRITE(2'', Ij) 

..   « THE   FOLLOWING    ARE   FIGURES    THAT   DEAL   WITH    RED    TACTICAL   MOB- 
» ILITY.      THE   FIRST   FIGURE    IS   THE   WEIGHTED    AVG   GROU''C   VEHICLE 
a SPEED.       THE    SECOND   FIGuFE    IS    THE    yEIGHTEQ    AV3   HEL^COPTE"^ 
» SPEED.       THE    THIFO   FIGURE    IS    THE   S'CONO    "^IGURE    DIVIDED   SY 
* FIRST.       THESE   NUMBERS    WILL    VARY   WITH    THE    OPPOSING    FORCE. 

WRITE<2-', IJD 
IQP      FORMAK •^X, WT.IC ,5X,*227.60'.4X,'3 .9'4' ) 

«    THE    FALLOWING    IS    THE   NUMBER   OF   GROUPS    OF    DED    GROUND    TAC 
»    VEHICLES,   GROUPFD   BY   TACTICAL   VEHICLE    SPEED,    FOLLf^WED   BY 
«    THE   NUMBER   OF    V^rHlCLES   ANC    '■HEIR    5PFEDS    IN   KPH. 

WRITE(2'', llC) 
no   FORMAT(9X,'o'/9V,*37',aX,'9S'/9X,'3 3C',7X,'3C"/9X,'m8*,7X, 

«'75V9X,'38',?X,'-'u'/<'X,'S',9X,«62.'='/9X,«3fc2*,7X,«5aV9X,' 
*7X, '5 3'/9X, '3 6' ,6X,'^t* ) 

* THE   FOLLOWING    IS    THE   NUMBE^   IF    GROUPS    OF   RED    HEL IC CP TE R<; . 
«   THEIR   QUANTITIES    ILHS)   AND    THEIR   SPEEDS   IN   KPH. 

WRITEt2", 12-^) 
12Q   F0RMAT(ox,'2«/9X,'b',9X,*215V9X,'6',9X,'3:5') 

«   THE   FOLLOWING   IS    THE   BLUE   OBSTACLE   CLEARANCE   RATE    ^N   TERMS 
* OF    CU3IC    METEfjc;    CF    SOIL    PEP   HOUR.       IT    IS    COMPUTED    VIA    SUP- 
«   ROUTINES    PPOPSN    ANC   0UTPT6.. 

UC 

Figure E-I-17. Listing of Output Subroutine to Search Program 
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161 
IbZ 
163 :C 
16" C 
165 •c 
166 c 
167 
16S 
169 ■c 
17-^ .c 
171 c 
172 c 
173 ■c 
171 •c 
175 :C 
176 
177 
170 
179 
130 

!il c 
■c 

1^3 c 
1<?U c 
135 c 
1?16 
137 
138 
13" c 
19n ■c 
191 •c 
19? •c 
193 .c 
19tt c 
195 c 
196 c 
197 c 
i^a c 
190 c 
2-^0 » r 
:■!! •c 
Z02 c 
2?3 c 
ZCt •c 
2C5 c 
2J5 
2n7 
203 c 
2-9 c 
2 ir c 
2 11 c 
212 c 
213 c 
2 1"* 
215 
2 16 
2 17 c 
219 c 
219 ^- 
22'^ c 
221 c 
222 c 
223 c 
22U r 
225 c 
2 ""■ c 
227 
22P 
229 c 
23n c 
231- c 
2 32 c 
233 c 
23U c 
235 
236- 
237 
2 38 r 
2 39 r 
2'*C C 
241: c 
2'<2 c 

132 

:<♦!: 

2ir 

JRITt:(2-^,13")50ESCL 
FORWAK <?X, 15) 

*   THE    FALLOWING    IS    THF    RED    0B5T4CLE    CREATION   RATE    AMD 
«   VSRIES   WITH   THE    OPPOSING    FCPCE. 

-iRITEiZ'', mC) 
FOH«'aT( C.X, •0482' ) 

151" 

16'' 

<■ TME 
* 3RD 
« HAND 
» VEHI 
« ROUT 

3CAPX3 
IF(N8R 
REWIND 
^RITEt 
FORHAT 

FACTOR.       THE   VALUE 
""ON,    DEPENDING   ON 

. S   t   CIVI'^IONAL 
E   8RICGE    SUB- 
ACTOK   ROUTINE. 

IN 

IPG.NF.njCALL   BPGPRE 
13 

2^!, ISf^lBC IP 
t9X,»T',9X,'i.0',7X,F8.3) 

» THE FOLLOWING IS AS ABOVE, EXCEPT FOR RED FORCES, AND WAS 
« DETER"INED VIA THE 'BEAN COUNT' METHOD. IT VARIE5 AS THE 
«    RED   FORCES   VARY. 

;4RITE(2?,16r)P£DeoG(BGL0QP) 
FORMATt "x,'T',9X, ' 1.0',7X,F't.3) 
^RITE(2r,ia) 

i3r 

i9i: 

THE FOLLOWING CONCEONS MINEPLACEM 
COLUMN FIGURES PL°R^SENT PLI'E EOU 
EILITv (If^LTOT). THE 2ND FIGURE 
DIVISIONAL PERSONNEL (£-7 AND BEL 
ED TO EMPLACE MINEFIELDS (BASED 0 
CURRENTLY MUST ?£ PLACED IN THE 0 

BUT   CtH   BE   AUTOMSTED.       THE    3''D    FIG 
* NUHBE"^ OF LANES SEQUIRED IN A RED 
« WILL PROBABLY REMAIN CONSTANT FOR 
a    SHOUULD    P°CeAPLV    9E    VALIDATED    UIT 
* STRUCTURE. 
»    THE   4TH   FIGURE   PEEPOESENTS   LANE   U 
«   REPRESENTS   THE   WIDTH   OF    A   REC   DIV 
»    IT    SHCULO    ALSO   ?E   VALIDATED    WITH 
«    AND    THE    TYPE    OF    TERRAIN    THE    BATTL 

FNT    CAPA3ILITY.    T^T    JSJ 
IPMENT    flNELAYING   CAPS- 
REPRESENTS    THE    NUMBER   OF 
OU )    THAT    HVt    B£E»    TRAIN- 
N   MOS).       THIS   FIGURE 
UTPUT   FILE    SEPARATELY 
DRE    (2S)    REPRESc''TS    THE 
DIVISION   FRONT.       THIS 
ALL   RED   DIVISIONS,    BUT 

H   CHANGES   IN    RED    FORCE 

IDTH.   THE   5TH   FITU^E 
ISION   FRONT    IN    METERS. 
THE    TYPE   OF   RED   DIVISION 
E   IS    FOUGHT    IN. 

JRITE(2'', ISf^JlPLTCT.NUMENG 
F0RMAT(7x,I5,7X,I3,7x,'2&',fX,'3.73 6',5X,'125 3CM 

»THE   FOLLOWING   FIGURE    REPRESENTS   RED    ESUIPMENT   MIN'^CLEAR- 
*IN6   C5PA8ILITY,    AND    WILL    VARY    WITH   CHANGES   IN   RED    FORCES 

WRITE (2'', 19D) 
FOPMAK OX, 'JT' 
JRITEC^, IJ) 

.m* ) 

« THE    FOLLOWING   FIGURES    ARE    SIMILAR    TO    THE    ABOVE,    St'T   FOR 
* THE    RED    FORCES.    1ST   FIbURF    IS    RED    M.F.   EOUIP'lENT    LAYING 
» CAPABILITY.    2ND    FIGURE   IS    »    0 "^   PEi^SONNEL    CAPABLE    TF   M.F. 
* INSTALLATION.       '"HE    ^R Q   FIGURE    "EPPESENT":    »   OF    LANFS   RE- 
« CUIDE'^   P£P   "LUE    DIVISION    FRONT.       THE    5TH    FIGURE    REPRE- 
* SFNTS    THE    WIDTH    OF   AN   U.S.   DIVISION   FRONT. 

WRITE(2'^,2C.P) 
F0R"AT(PX,«a8rc',6X,'C' ,9X,'l?' ,8X, '8 • , 9X , • 3GQuC ) 

* THE   FI^LLOWING    REPCESENTS    TOTAL   BLUE    HINECLEAKING    EQUIP 

WRITE(2r,21,:)TCLT0T 
FORMATt "x , j-;) 
*RITE(2i", IJ) 

* I*^g^f£!rl;^^'^'G    P'PPESENTS    TH"^    NUMa IR    OF   TYPES    OF    BLUE 
«    PPOTECTIVE    POSITION   CREATION    ECUIPMENT. 

Figure E-I-17. Listing of Output Subroutine to Search Program 
with One Internal Subroutine 
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2U4 
2'45 
216 
2>*7 
2'*e 
Z'*9 
25'' 
251 

. 252 
253 
ZSM 
2 55 
256 
257 
25S 
2 59 
25r 
261 
2 52 
261 
26i» 
265 
2 66 
267 
268 
26" 
27r 
271 
2 72 
2 73 
2 7U 
2 75 
276 
2 77 
2 7? 
2 79 
28G 
231 
232 
283 
28'* 
285 
2 36 
287 
238 
239 
29^ 
291 
292 
2 "3 
2 91 
2 95 
2 96: 
2 97 
298 
2 99 
zna 
3 01 
3 "'■' 

335 
3 T' 
3 07 
308 

3 10 
311 
312 
313 
3 1<4 
315 
3 16 
317 
318 
319 
J2T 
321 
3 22 
323 
32'4 

23r 

23'; 
21* r 

iJRIT=:t2'',23mOSCMT 
FORf"AT( "X, 12) 

* THE   LtFT   HAND   COLUMN   OF    THE   FOLLOWING   PFPRESENTS    THE 
* QUANTITY    OF   E1Urf-«EMT,   ANC   THE   RIGHT    COLUMN   REPRE'^ENTS 
«    THE   NL'MBER   OF   POOTETTIVE   POSITIONS   PER   HOUR   IT   CA»; 
* CREAT"^. 

DO   240   K3l,2C 
IF( (POSTOTJK) .ECf". ) .0R.( IPVAR(K)  .EQ.Ol )G0   TO   240 
WRITE(20,23 5)IPVA''(K),P0ST0T(K) 
FCRMAT(9X,I2,7X,F5.2) 

CONTINUE 

irfRITE(2 9,lJ) 

« THE 
NEE 
FOL 
QUA 
pns 
OF 
TIT 
THE «««*« 

NEX 
R f5 
LOWI 
MTIT 
ITTO 
EQUI 
IE"; 
pro 

T VALU 
UXPMEN 
NG THA 
Y OF T 
NS THA 
PMFNT. 
AND CR 

FORCE 

E   fEPRFSENTS   THE   H   OF   GROUPS   OF   RED   ENGI- 
T   CAPABLE   OF   CREATING   PROTECTIVE   POSITIONS. 
T   VALUE    ARE    TWO   COLUMNS   REPRESENTING    THE 
HE    cCUTPMENT   IN   EACH   GROUP    AND    THE   n    OF 
T   CAN   "E   CONSTRUCTED   PER   HOUR   PER   PIi^CE 

■'HE   «   OF   GROUPS   OF   EQUIPMENT,    THEI°   QUAN- 
EATION   RATES   CAN   8E    EXPECTED   TO    CHANGE   IF 

CHANGES . 

2sn WRITr(2r,25") 
F0RMAT(ox,*6'/9X,'b*j9X,'7.U7'/9X,»12',gX,'3.88V9X,'I2', 

J3X,'l.oi./9X,'2',''X,«?.33V9X,'UN8X,'2.55 •/9x,'2' ,9X, 

26 0 

26 2 

26'4 

26 6 

26° 

27r 

272 

277 

JSITEI2",lij) 

4 Att«4 4c*«iii^« i;E«fttt4qc«4ift4«« a^aa A««tt ««4A 
» THE   FCLLQWING   DEALS    WITH   COMMUNIC 
* THE   INTEGER   VALUES   ON   THE   LEFT   RE 
» TIES.THE    INTEGER   VALUES   ON   THE   RI 
* OF   RED   JAfHERS.       THE   REAL   NUMBERS 
* NUMBERS. 
«4i« «««««««« tt9 «««««««« ft «««*« «««««>)«:( 

WRITE(2'',2faC)ICVAR t 1) 
FORMAT(3X,I5,6X,'n,685*,5X,'1.376e5 

WRITEt2^,262) 
FORMAT(OX,'91.5',6X,'5') 

WRITE (2'^,26t) ICVAP (2) 
F0RMAT(8X,I3,tX,T'.G2*,6X,*C.n2 39'*« 

JRITE(2'',266) 
F0R>'AT(OX,«7.1',7X,'6*) 

«    THE    FCLLQWING   DEALS    WITH    >'ULTI-CH 

JRITEt2'-,268) ICVAP I » ) 
F0R>'aT(Ox,I'',6X,T.C2'6X,'0.C23 37', 
WRITE(2'-,27r) 
F0RMAT(<'X,'1.71i*«,or,«3'/9X,M.71it» 

STIONS    AND    JAMMING. 
PRESENT    RADIO   QUANTI- 
GHT   REPRESENT   THE   » 

IN   BETWEEN    ARE    MAJIC 

•,3X,'n.8318«,1X ,•!•) 

,3X, 'COCC*' .^X, •!•» 

iNNEL. 

3x , •3.nc::'» • ,4x , • 2*) 

,6X, •!•) 

WRI'^E (2",272) ICVAO t 31 
F0RMAT(3X,I2,7X,'1."C',6X,'C.!9*,6X,'3.1674«,4X,'1') 

,iRI7E(2r,273) 
F0RMATI9X,'!.25',6X,"t») 

27U 

WRITE(2",IG) 

*    THE    FOLLOWING   OEALS   UITH    AN/TLQ    15 

WRITE i2'',2Ti) ICVAP I 12 ) 

Figure E-I-17. Listing of Output Subroutine to Search Program 
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225 
3 26 
327 
328 
3 2<' 
33n 
331 
332 
3 33 
3 3i» 
335 
336 
3 37 
3-39 
3 39 

3m 
3'♦2 
3'*3 
3'«i» 
3<*5 

3t7 
2>ie 
319 
350 
351 
35? 
353 
35M 
35? 
3 56 
357 
35E 
359 
360 
361 
35' 
363 
IbH 
365 
3 56 
367 
358 
369 
370 
371 
3 72 
373 
3 7<» 
3 75 
3 76 
3 77 
37? 
3 79 
33^ 
3Bi 
332 
383 
3 3U 
385 
3 86 
3S7 
388 
389 
3 9r 
3='l 
3 92 
393 
3 9(( 
305 
396 
3 97 
398 
3 99 
•♦GO 

t03 

ta5 
4^6 

27« 

276 

278 

28C 

29r 

:92 

WSITE(2r,27=) 
F0RMAT{9X,' l.'-',7y,'0.685',5X,'1.0' ,7X,'C.4566','. X,'5') 

FORMAT! ox, ' -.C2 7'** , 3X,I2/ox ,*''. -rz?!* '.tx .I7/9X . • -.n-9l '• 
*3X,I2/9X,«.riS3','.X,i:'/9X,':QCS35«,3X,li) •    -'^-'1'    • 

«*****a*a«,a<,«aa,a*******a*a***tt,«<, :**********««aa,aa***** 
^I^L-Si"-^""^'"    Of^l-S   WITH    AN/ALC    15 1    AND   UAVVHF «******«»***a*aa««*»*****«**»**aaa«i^.,<„;i^;;^,„^^^,^,^^ 
yRITE(2",2 7a)ICVARjID),ICVA9«13) 

*^?§^^Ii:^J:l25;J:^'STlir4^:;f•}•='.^'<.•c.2lco.,.x..2V9x. 

*«******a*,aaaaasaa**A**********a»«a»a»aa**************** 
«THc:    FOLLOWING    OESL<;   WITH    SLU"^    4V   RADAR 
********a****»****»a*a***a*a*a*aa*a*»«a*«***a************ 
WRITE{2'',26C)ICVAP(liH 

'*'?3C3li%3i;i2i'^''''°''*°'''"'*'^'^''^'^'*-^-^^''^'<*'^''""<' 

WRITE<2",IJl 

JRITE(2C,29'-')NU"PF^,NI)MPLR,PSI.'RGt Of^LOOP) 
F0R-AT(ox,I5,4X,I5,UX,F5.2;7X,'5.9a',6X. 

^       1  •    *   i ) 
WRITE (2"^, 29 2) 

WRITE(2%lJ)'"''^'^''^''''^''''^^°*^''^'*''-5'' 

291 

296 

3.:r 

3ir 

31^ 

32r 
33r 

'ir 

********** a ********** a* *jjaa a* a* ** ** ^■«^«^i»^ix:3^4lii:it:ti^^A-^j^Tf^^ 
»    TH£   roLLOUlvG   CEALS    UlTH    PEp    01VI SI ON   £T^ENGTH/MFPTrAL 
«**a*****a******,aaa*a******»«a**,«*i*S*5*****i,i;*«*a*** 
WRITE 12'-,29i»)PSURGE(8eL OOP) 
F0R^.AT(''X,•1192C•,'4X, •11920«,ax,F5.2,7X,Ma .C',6X,"-.l') 

WRITE(2n,296) 
F0RMAT(9X,'6.CO',6X,M.7«,7X,'5:C.J',5X,'.3 71M 

WRITE t2'-,3uC)PMAIWF 
F0R^<AT(QX,•T',9X,•1.0•,7X,F6.a) 

ftfj**?*"* ********»*«**««"!■*■»*««***» a*** ******** a********* 
«THF   FCLLOWTNG    DEALS   WITH    THE    RED   MAINTENANCE    FACTOP! 
«    AND    VARIES   WI'H    POSTURE ^^'i^t    ULiU^, 

*«****«a**aaa*****a«aft***«a*a*a**a*a**a*******«aa*»****** 
WRITE(2-',3ir)PMAir'T(BGL00P) 
F0RM&T(9X,>T',9X,'1.0',7X,F6.'>> 

WRITE!?-,IG) 

»    THE   FOLLOWING    S^ALS    WITH    S    AND   T    ASSETS    AND    CAPAB^L'TT'S 
,*******a***a****aaa,ft**,«**,**a**««***;*aaa****«a*;*;**i 
WRITE(^^,31')TC0U^lT 
F0R1AT(OX,121 

00    333    TSTCNT=l,6n 
IF( ISVAPI ISTCNT ) .EC.OGOTCi^r 
WPITE(2J,:2")ISVAR(ISTCNT),HAUL(ISTCN 
^?^';!*;'«^'I'''^=<''l'^*.7X,Fd.2,2X,Il) 

T) ,ITYPE(ISTCNT) 

WRIT£( 2^1, Zi*") 
FOR^<A T( ox , •«• ) 

0 0    Ml":   TfjpivDrl.d 
IF    (BGLOJP.EQ .2 )    GOTO    3 "^'^ 
IF    (B'-LOOP.ec.j J    GOTO    365 

Figure E-I-17. Listing of Output Subroutine to Search Program 
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itC7 

t ID 
111 

nn 
"♦IS 
416 nn 
n i» 
<» 19 
>*2r; 
•♦21 
«t22 
«23 

<t25 
i»26 
•♦27 
<»28 
'k29 
i» 3P 
HSl 
4 32 
'•31 
43t 
4 35 
4 36 
4 37 
438 
439 
44n 
441 
442 
443 
444 
445 
446 
447 
448 
449 
45n 
451 
452 
451 
454 
455 
4 56 
457 
459 
459 
460 
461 
462 
463 
464 
465 
466 
467 

35r 

355 
36r 

J65 
37r 

37 = 
38" 
39" 

394 

ijrr 
4Q5 
4ir 

c 
c 
c 
c   , 
c 
c 

42r 

43r 

435 r 
c 

44r 

45r 

90C 

ir 

3r 

IF   (B'^LOOP.EU .4 )    GOTO    375 
KEA3(27,35C;)C0NSuM 
F0P"A'r(F5 .2) 
GOTO    79? 
R!:4D(?7, 3 6C)C0N?UM "i^. 
F0RMAT(9X,F5.?) 
GOTO    ■'9C 
READl ?7, i7C)C0NSur< 
FOPMATC ISXtFS .2 ) 
GOTO    •'9 0 GOTO    •'9 0 

REACI 27,3ea)C0NSl;f 
F0R^•4T(27)( ,F5.2) 

IF    (INDIVn.FQ .8 )    r,0T0    400 
WRITE (20 t 394) CO ».'SUM 
F0RMATl9X,F5.2,5X,'".a',7X,'l .3M 
GOTO    "in 
UPITF(20,4G5)C0NSUM 
GOTO "in 
UPITF(20,4G5)C0NSUM 
F0R*1«T(9x,fr5.2,5x,"i.3« 

CONTINUE 
iJRITE(2C!, IQ) 

,7X,*C.7') 

*   THE   FfiLLQWING   IS   PEO   DIVISION   STRENGTH 

4RITE(2'-,42r'I 
F0RM4T("X,• !192"' ) 
</RITE(2'',43r) 
F0RMftT(ox,'Z«/9X,'l',9X,«l.C*,7X,«4 782.5',4X,'l») 
^RITE(2'',435) 
F0R"ATC5X,*72"Q',6X,'1.?«,7X,•1^449 '.SX ,•?• ) 

WRI 
FOR 
dfll 
FOR 
REU 
CON 
IBF 
RET 
END 

TE(2 
«AT< 
TE(2 
M4T{ 
IND 
TINU 
LSG = 
URN 

r,44C)PAMM013GL0OP) 
2'*»!^'/??'»F7-.2f3x, •: 
',45C)FP0L(BGLOOP) 

7X,' l.C* ) 

ox,F6.2, 4x, •-».::" 
27 
E 

,7X, "l.CM 

SUaPOUT'NE    FRPR0G(6''AINF,NUfENG,NUMPEP,STP,JJ» 4»»i»fta*«4<ii»:>;»ft»aftft:,ftft<,ft ft;jftftft^^ftft^„ ***««<i«^«»*<i 

INTEGER 
REAt RM 
COMMON 
REAOf ^9 
FORMA T( 
IF((JTP 

GOTO 
END IF 
GOTO    5 
RETURN 
z:tD 

NUMFNG.NUMPER.lUYEAP.STP 
INF SINF 

JTPSSA(15) 
,io,^Nr-3c  ...r-3C)KKT = SN,IUYE«R,8MA INF , NU»«E NG , NUHPE F? 
lX,I5,rx,I2,2X,F5.4,2X.I3,2XjIS) 
" ).EC.KKTPSN).AN0.(INTtSTP/ir).E0.XUYEAO))THEN fNAIJJl 

Figure E-I-17. Listing of Output Subroutine to Search Program 
with One Internal Subroutine 
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1 EORDAT PROC 
2 COMMON /EPRDAT/ NERRS, NE^RSL 
3 END 

Figure E-I-18. Listing of FORTRAN Proc Identifying Certain 
COMMON Blocks in the BRIDGE Subroutine to 

the Search Program 

E-I-57 



CM-D-84-14 

l: SUBROUTINE   BSGPRE 
ZSC «««««««««s«*«tt««««««»««*«««*«««««««««»«««««a«tt««««««««•»a«««««*aa 
3lC «                                                                                                                                                   • 
«tC ♦   BRGPRE:   AFP   3RIDGE   PRE-PROCESSOR                                                                                • 
5JC *                                                                                                                                                   • 
6SC ««««•«««««««»«*«*««««««*«»••«*«««*»«««»««»«*«««««««»«•«•««*««*««« 

8: INCLUDE   BPOAT.LIST 
9: INCLUDE   ERRDAT.LIST 

la: INCLUDE   BDGROU.LIST 
ll:C 
12; NERRS = a       , 
13!C GET INPUT DATS 
l<i: CALL SPIN 
15:C ANY   ERRORS   PRFIVENT   FURTHER   PROCESSING 
16: IF    (NERRS    .GT.   0)    STOP 
17»C PROCESS   EACH   TYPE   OF   GAP   IN   TURN 
iSr 00    100    IG   =   I.NGAPS 
I9:C SEE   WHAT   VEHICLES   CAN   CROSS,   WHAT   BRIDGES   CAN   BE   USED 
20: CALL   BPGAPJIG) 
21: IF   (POSSELCTG)    .GT.   o.Ql    THEN 
22:C NUMBER   OF   CROSSING   POINTS   TO   BE   USED: 
23: NCP   =   MIN(NCPD,   NCPCIIG)) 
2<l:C COMPUTE   CROSSING   TIWE 
25: CALL   BPCRCS    IIG,   NCP,    CTl) 
261 IF    (NCP   .LT.   NCPCIIG))    THEN 
27:C TPY    AGAIN   yITH   ONE   ADDITIONAL   CROSSING   POINT 
26: CALL   BPCRQS   IIG,   NCP*1,   CT2) 
29: CTl   =   MINICTI,   CT2) 
3C: ENDIF 
II: GAPCTMIIG)    =   CT! 
32: ELSE                                ,       ' 
33: GAPCTM(IG)   :   n.D 
31: ENDIF                                                                                                        -s 
35:120 CONTINUE 
36:C COMPUTE   BRIDGING   CAPABILITY 
37: CALL   BPCAP 
38: RETURN 
39s END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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I: 
2: C 
7 ; c 
i : c 
5; c 
fr : c 
7- c 
8: 
9- c 

IG 
11 i 
B; 
X*' 
IS 
16 
17 ICO 
1 9 

19 
"^C fcC 
21 
22 ■ccccc 
23 •c 
2" c 
2 = C61 
26 c 
27 C62 
la :C 
29 •C 
T c 
31 c 
32 ■C63 
33 :C 
3't -.Cbt 
35 :C 
36 :C 
37 •cccrc 

19 

SUBPOUTTNE    9Pr:EXT    (NCP,    TNEU,    ICP > 

* » 
»   BPNcXT:    TIME    OF    I^EXT   EVENT * 

INCLUDE   BPQ4T,LIST 

ICP   :    1 
TNEU   -   TNEXT(l) 
00    1D2   JCP   -    l.NCP 

IF    (T'JEXT(JC?1    .LT.   TNEW)    THEN 
XCP   -   JCP 
TNEW   :    TNEXT(JCP) 

E ND IF 
CONTINUF 
IF    (TNEW   .faT.    TNOWl    THEN 

JPITE    (5,60    TNOta,    tVNUM(TVT(JCP1 I,    JCP:1,NCP) 
FOPV|*T   (ix,   Fe.2,    Cia,    JCIIM 

ENOIF 
CC   DE3UG   START 

IF    ( TN-^U    .GT.    TNOW)   THEN 
«RIT'^    (6,61)    TNOU 
FO^MST    (*CTI"E    :   '.    FS.2) 
URITF    (6,62)    'CROSS   PT•,    (JCP,   JCP=1,NCP) 
FQPHST    ( !X,    J,    T15,    2CI5 ) 
WRIT-    (b,62)    'STAT"^',    (ISTJTE( JCP) ,    JCP = 1,NCPI 
WRTTF    (6,62)    'PRIDGE',    (IET(JCP),   JCP^l.MCP) 
WRIT'"    (6,62)    'VtHICLE',    (IVT(JCP),    JCPri-NCP) 
WRITF    (6,63)    'NEXT   TIME',    (TNEXT(JCP),    JCP-1,UCP} 
FORMUT    (IX,    1,    TIE,    2DF5.1) 
URITt;    (btb"*)    'VEHICLES',    (LEFT(IV),    IVrl.NVEH) 
F0RM4T    (IX,    e,    TIO,    l^FlCl) 
WRITF    fbtbti    *FFF   P&TE',    (FCRIIV),    IV=1,NVEH» 

ENDIF 
CC   DEBUG   END 

RETURN 
END ,    1- 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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X; SUtt?0UTIf4£   GN^RR    (ITEM,   MSG) 

3 *C *                                                                                                                                                                       ^ 
<»:C »   GNERr^:   ISSUE   AN   ERROR   MESSAGE                                                                                        * 
5:C «                                                                                                                                                   s 
6:C «««««««*««««««««««««*«a«««««•«•««*««««»««*«*«*«»««««««««««««««««« 
7:C 
8: INCLUDE   ERRDAT.LIST                                                                                                     ■        ,                   ;i 
9: CHARACTER»t«l    ITEM,   HS6                                                                                                                      - 
IO:C 
lire INCREMENT ERRPR COUNT 
12: NEPHS z   NERRS*1 
13: NERRSL -   NERRSL*! 
m:C PRINT THE MESSAGE 
15: IF (ITEM .£0. • •» THEN 
16: WRITE (6,61) MSG                             ,      " 
17:6 1 FORMAT I* EPROR: ', A) 
18: ELSE                                                               4 
19: WRITE (6,62) ITEM, MSG 
2C:b" FORMAT (• E^^ROR: •, A, ': •, A» 
21: E^'OIF 
2?: IF (NERPS .GT. 3C) THEN 
2?: WRITE (6,63) 
21:6' FORMAT (• E^^ROR LIMIT EX CEECED . • .PROCE SSI NG STOPPED.') 
25: STOP 
26: END IF 
27s RETURN 
18: ENO 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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!: rUNCTIor    RANG^    (ITC",   XLO,    X,   XHI» 

3:C »                                                                                                                                                                       « 
i^:C •   R&NGE:   CHECK   A   RE4L   NUMB E"   FOP   BEING    IN   RANGE                                                 a 
5:C •                                                                                                                                                                                  , 
6:C ««««*«»«« A ««a«*««tts«««« 9 <[««tt<i««««*»««««««««««*«a«<isatt««aa«axia9«ii[» 
7: CHARACTeR«(»)    ITEM 
£: CHARACTER*7C   "SG 
9:C 

1': IF    (IXLO    .LE.   X)    .AND.    IX    .LE.   XHDl    THEN 
11: CONTINUE 
K: ELSE 
i::C EIJILD   ERROR   MESSAGE 
l'*-- WRITE    tHSG,66J    X,   XLO,    XHI 
15:fa6 FORMA''   IIPGII."*, 

Ill '    CA:L'G2^kg.:h^%sS^ °''"'' *'  ''^''•"  ' '° •'  ^^"^•'" 
IB; E«IDIF 
19: RANGE    z   X 
2~S IF    IRANfiE    .LT.   XLOI   RANGE    -   XLO 
21: IF    (RAfiGE    .GT.   XHI)    RANGE    -   ni'l 
;2: RETURN 
23l END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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1: 
2sC 
3:C 
«t:C 
5:C 
63C 
7:C 
8: 
9:C 

i:: 
11:&1 
12: 
13:62 
l^*: 
15:b3 
16:C 
17: 
13: 
19! 
znt 
ZI: 
C2s 
21: 
?": 
25:1'-C 
26:L 

III 
29: 

ibt 

■■zra 

31: 
32: 
33: 
31: 

37:3CQ 
38 : 
79: 

*n 
"J: 
i»U:H ro 
tE:C 
"6: 
i»7: 
ttg. 
49: 
E--J:C 
EiJ 
r:!C 
53: 

Is: 
56: 
pt 
tst 
= 9: 
bC: 
61: 
62:5 ::b 
63: 
64:C 
65: 
66: 
67: 
68: 
69: 

m 
T3: 
7«: 
75: 
76: 
77 f 
78 :C 
79: 
srrC 
a:: 
P2: 
e3:i99 
BH: 
85: 
£6: 
87s 

SUbROUTINL   BPCHOS    (IG,   NCP ,   C'IHE) 

* * 
* EPC!?OS:   COMPUTE   TIME   RECUIRFO   TO   CROSS   A   GAP • 

INCLUOi.   BPDAT.LIST 

»RITr    16,61)   WGAP(IG) 
FORMAT    {'GCROSSING   TIME   CALCULATIONS   FOR    ',   F6.r,    •   MFTER   GAP•J 
WRITE    16,62)    (I,    1=1,NCP) 
FORf'AT    ("JTIMc:',    (Tic,    3ri'4)) 
.RITE    (6,63)    I' ',    1=1,NCP) 
FORMAT    (♦     ',    (T10,3GA'()) 
INITIALIZE   VARIABLES 
TNcu = c.n 
uO    mo    IV    -   1,NV£H 

IF    tVCLASdV)    ,LE.   BLMAX )   THEN 
LEFTdV )    :   NV (IV) 

ELSE 
LEFTdV)    =   u.C 

EMOIF 
ECR( IV)    =   CO 

CONTINUE 
ASSIGN   PRICGES   TO   CROSSING    POINTS 
CALL   BPtSG    (IG,    NCP) 
00    ZC.3    ICP   =    !,NCP 

WRITE    tb,bt)    TNOW,    'SETTING   UP*,   BDfSC(IBT(ICP)),    ICP 
FORMAT    (IX,   F8.2,    TID,    AZC,    iX,    Alu,    '    AT   POINT    *,    13) 
ISTATEdCP)   =   KSETUP 
IVT( ICP)    r   "> 
TNEXTdCP)    =   TNOW   ♦   SETU PdFT ( ICP ) , IG)    /    60.Q      3    SETUP   IN   HOURS 

CONTINUE 
GET   THE   TIME   f^F    THE   NEXT   EVENT 
CALL   BPNEXT    (NCP,    TNEW,    ICP) 
IF    (TNLW    .GE.   BIG)    GOTO   399 

CELTA   -   TNEW-TNCW 
TNOU    =   TNEW 
COMPUTE   NUMRERS   OF   VEHICLES   LEFT 
DO   <»uC   IV   z   l.NVEH 

LEFTdV)    -   LEFTdV)    -   ECP(IV)    «   DELTA 
IF    (LEFTdV)    .LT.   0.001)   LEFTdV)   =   CO 

CONTINUE 
MODIFY   THE   STATE   OF   THE    CROSSING   POINT 
IF    (ISTATEtlCP)    .Et.   KSETUP)    THEN 

WRITE    (6,6'«)    TNOU,    'STARTING   CROSSING',   BDE SC (IBT d CP ) ) ,    ICP 
ISTATEdCP)    =   KCROSS 

ELSE    IF    (ISTATEdCP)    .EC.   KCROSS)    THEN 
REALLOCATION   WILL   TAKE    CARE   OF    IT 

ELSE    IF    (ISTATEdCP)    .EC.   KTDOWN)    THEN' 
REPLACE   THE   BRIDGE,    IF    FEASIBLE 
CALL   BPSCOR    (IG)      u   RF-COMPUTE   CRCSSIhG   SCORES 
FIND   THE   PRIDGE   WITH   THE   BIGGEST   SCORE 
IB   :   G 
SBIG   =   C.C 
CO    ?CC   Jfa   -    l.NBRIOG 

IF    ((CSrORtlJB)     .GT,    SBIG)     .AND.    (NCB(JP)    .GT, 
IB    :   JB 
SBIG   =   CSCORE(JB) 

E-'IDIF 
CONTINUE 
IF    (IE    .G'.    C)    THEN 

ASSIGN   PRIDGE    TO    THIS   CROSSING   POINT 
IBTdCP)    -   IB 
NCBdP)    =   NCE(IB)-: 
*RITE    (f,6tl    TNOW,    'SETTING   UP',   PDESC(IBT(ICP)), 

C ir^ 
ISTATElICP)    :   KSETUP 
TMEXTdCP)    -   TNOW    ♦    SETUPdB.IG)    /   63.0 

ELSE 
ISTATEdCP)    z   KFINI 
TrjEXTfirP 1    r   BIG 

ENDIF 
ELSE 

STOP    13      ?   ERRONEOUS   STATF 
ENDIF 
REALLOCATE   VEHICLES   TO   CROSSING   POINTS 
CALL   PPPEALdG.NCP) 
GET    THE   'lEXT   EVENT 
CALL    BPNEXT    (NCP,    TNE'J,    ICP) 

GOTO   Zxj'" 
CONTINUE 
CTIME    z   TNOW 
RETURN 
CEEUG    SUBCHK 
END 

0)1    THEN 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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h'C iaJi.I^**^'^'^^^"'''   P*"GEI    (ITFM,    rxLO,   IX,   IXHl) 

itC *   KlNGEI:   CHECK    «N   INTEGER   FOR   EEIKG   IN   RANGE « 

/• LH Af'fi C r E^K* ( * I     ITEM 
8: CHAfiACTER»7r   MSG 

i?: ^''rriJ?!r.Rr''-^'  "'   •*'^°'  '"  •'-E:- IXHD)  THEN 
11: ELSE 
Ii:C        EUILO ERROR MESSAGE 
1-: ,       WRITE (MSG,(^6) IX, IXLO, IXMI 

is!"   'c'ArL'SNiR'^^h£M;KiH'i° '^  '' '"' "^'^^ '• ^^^' • ^° •• I'-c' 
16: ENDIF 
17: R4NGEI = IX 
1:8;, IF IRA-iGEI .LT. IXLO) RANGEI = IXLO 
-t: lrr,\ot^-'^^-    ''''''    ^'*^^' RANGEI :: IXHI 
21: END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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7 
8 
9 

10 
11 
12 
13 
U 

16 
17 
18 
19 

2Z 
2" 

26 

29 
3" 
31 
32 
33 
!<* 
7 C 

36 
37 
36 
39 
ac 
"•l 
"2 
<iZ 
im 
ts 
46 
17 

£6 
57 

6j 
61 
62 
A ' 

64 
65 
6 6 
67 
68 
69 
7r 
71 

73 
74 

i- 
4 r. 

7r 

SUbPOUTINE OHSRTI (A, IN'DEX, N» 

SORT A(N| IN ASCEf.DING ORDER VIA THE ARRAY 'INOEX' 
I.E., AT THE CONCLUSION OF THE SUBROUTINE, INDEX IS TO 
CONTAIN A PER"UT»TION OF THE INTEGERS i...N SUCH THAT 
A(INDEX(I)I <= A(INDEX(J)I WHENEVER I<:j.  THr ARRAY A 
IS UNCHANGED. 
ADOPTED FRCH 'OUICKSORT', pt?OGRAM Z.il IN "ALGGRITHHS ♦ DATA 
STRUCTURES - PROGRAHS' BY N. WIPTH 

REAL   A(«),    X 
INTEGER   INDEX!*),    ITEMP 
INTEGER N 
PARAMETER MAXSTK =36 
THIS STACK SI?E IS ADEQUATE TO SORT 2**36 ITEfS 
INTEGER STACKL (MAXSTK), STACKR IKAXSTK), S, I, J, L, 3 
INITIALIZE INDEX TO I...N 
DO 5 I = 1,N 

INDEXII) : I 
CONTINUE 
STACK RECUEST TO SORT Ari..N3 
S = 1 
STACKL ID : 1 
ST4CKR fl) -   N 
R :: N '■  .. 
CONTINUE ■     ■ 

TAKE TOP RECUEST FROM STACK 
L : STACKL (SI 
P = STACKR CS» 
S = S - 1 
CONTINUE 
SPLIT A(L)...A(P) 

5 E h 
X : A I INDEX! tL*R »/?)» 
CON'^INUE 

IF (A tir'OEX (I )) .GE. X)  GOTO 5C 
I = I + 1 
GOTO 4C 

CONTINUE 
IF (X .GE. A<INDEX(J>)» GOTO 70 

J = J - 1   . 
GOTO 60 

CONTINUE 
IF (I .LE. J) THEN 

ITEMP z    INCEX(I) 
INCEXd ) -   INDEX (J ) ■ 
:NOEX(J) -    ITEMP 
I z I ♦ 1 
J = J - 1 

iflQIF 
IF (I .Lu. J ) GOTO 3C 
IF (J-L .LT. R-I) THEN 

IF (I .LT. C) THEN 
STACK REQUEST FOR SORTING RIGHT PARTITION 
S = S ♦ ! 
STACKL (S) = I 
STACKR (SI : R 

E')DIF 
CCNTINUF SORTING LEFT PARTITION 
k   -   J 

ELSE 
IF (L .LT. Jl THEN 

STACK REQUEST FOR SORTING LEFT PARTITION 
S = S ♦ 1 
STACKL (S) = L 
STACKR (S) = J 

END IF 
CPNTINUF SORTING RIGHT PARTITION 
L = I 

EN OIF 
IF ^L .LT. R ) GOTO 2C 

IF (S .NE. "1 GOTO IC 
EVD 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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3 
u 
5 
6 
7 
3 
9 

in 
U 
12 
12 
l"* 
IS 
16 
17 
lb 
19 
2L 
21 
2 Z 
23 
2"* 
rs 
26 
27 
26 

73 
34 
35 
36; 
37; 
33: 
JQ; 
ic; 
"l; 
'»2; 
'•3; 
Of; 

:C 

2"Q 

SUBSOUIII-iE   BPGAPdG) 

«   BPGAP:   COMPUTE   CaPABILITY   TO   CROSS   A   HAP ' 

INCLUDE   3PDAT,LIST 

DETERMINE    THE   MAXIMUM   LOAD   CLASS   SUPPORTED   BY   BRIDGF<;   iKn   Tur 
gU^JBI'^OF^^POSSING   POINTS    THE   BPIDGE   INVENTORY   CAS    SUPPORT      " 

NCPC(IG)    z   0 
uO    ICO    TB = :,N!^RIDG 

CPOSSING   POINTS   FOR   THIS   BRIDGE   TYPE: 
.^'S„E   FSETS(T3)    «   CPSET(I3,IG1    ♦   C.QOOl 
NCPC(IG)    z   MCPC(IG)    ♦   >JC 
IF    (NC    .6T.   01    THEN 

ELMAX   -   MAX(BLMAx.BCLAStlB.IG)) 

CONTINUE 
IF    (BLHAX    .EQ.   CO)    THEN 

CAN'T   CSOSS   IT 
P0SS3LIIG)    ::   C.^ 
FRVEHC(IG) r j.o 

ELSE 
CAN    COSS   I'^ 
POSSBL(IG)    z    l.n 
CCHPUT£_THE^FRACTI0N   OF    VEHICLES    THAT   CAN   CROSS 

DO   2o0   :v'^ 1,NVEH 
IF    (VCLAS(IV)    .LE.   5LMAX)    THEN 

TCTCRS   r   TOTCRS   ♦   N« (IV I 
E N 01F 

CONTIN-UE 
FRVEHCIIG)    Z    TOTCRS   /   TOTVEH 

ENCIF 
CCCCCCC   DEBUG   START 

C£l 
CCCC 

WRITE tt,61) IG, POSSBLtIG), FPVEHC(IG) 
FORMAT (* GAP •, 12. • POSSBL = • F^ r 

CCC   DEBUG   END ' '^'^='^'='- •   ••-.•. FRVEHC z F9.«) 
NETURN 
DEBUG SUBCHK 
END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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■ 3 
1) 
c 

6 
7 
8 
9 

IC 
11 
12 

1^ 
IS 
16 
17 
le 
19 
2C 
21 
22 
22 
2« 
25 
?k 
27 
?8 
29 
3C 
II 
12 
33 
7U 
35 
3b 
77 
38 
39 
UC 
■»! 
tZ 
"3 
uit 
IS 
U6 
U7 
ue 
K9 
5.-: 
51 

55 
56 
57 
■:£ 
59 
6" 
<T1 
£2 
63 
6^ 
65 
66 
67 
6S 
59 
IC 
71 
72 
73 
714 
75 
76 
77 
78 

C 
bl 
62 
63 

bt 
65 
66 
67 
6? 
69 

7r 
7 1 
72 
73 
71 

76 
77 
C 

SUEROUTINE   SPIN 

• » 
» EPI'J: DiTA INPUT ROUTINE FOP BRIDGE P FE-PPOCE SS OR               « 
* « 

iNCLUD 
INCLUO 
I^CLU 

OIMflNS 
«TFAFPI 
iM5GE 
FORMAT 
FORHAT 
FORMAT 
FORMAT 

C FIO. 
FORMAT 
FORMAT 
FOR«AT 
FORMAT 
FORMAT 
FORMAT 

£ "DES 
FORMAT 

£  •  
FORMAT 
FORMAT 
FORMAT 
FORMAT 

£. "DER 
FORMAT 

I 
FORMAT 
FORMAT 

t   BPCAT 
£   E9RDA 
D^   BDGfi 
ICH   CPS 
1?) 
S   RANGE 
S 

N 
T 
B 

.LIST 
T.LIST 
OU.LIST 
'^TT^12,^),VCRATT«X2,'^),aCLAST( 12,t),S£TUPT{12,«), 

(IX, 
(IX, 

(IX, 
(IX, 
( IX , 
(IX, 
(IX, 
(IX, 

•N 

F6 
•N 

CPIPTIO 
(IX,    •- 

(IX, Fl 
CX, 'N 
( 32X 

'Hi 
( IX, 

UH8E 
4KE- 
ASE 
•F3 
UHBE 

GAP 

.a, 
UMBE 

VEH 
N' 1 

R   OF   CROSSING   POINTS   DESIRED*,   5X,    15) 
DOWN   FACTOR',    2UX,   FS.3) 
CASE   VALUES:   Fl   r»,    ix,   F7.i4,    2X ,    'F?   r», 
= •,    IX,   F7.<t) 
R   OF   GAP    TYPTS   =',    IX,    I5» 
S',   KX,    'yiCTH    (METERSI*) 
-•,    4X,     •- •) 
"♦x, Fiu.n) 
R   OF   VEHICLE    TYPEs   z»,    Ix,    15) 
ICLES*, "«X, 'LOAD CLASS*, ^X, 'AFP »', ^X, 

IX, 

ux. I4X, 

•B 

 f, Kx, •  
-• ) 
■^.0, "X, F10.1, IX, 15, tx,    alO) 
UMB£= OF BSIDGE/RAFT TYPES =', IX, IS) 
GAP WIDTH   CROSS PTS   SETUP   CROSS RATE') 
SETS   AFP »   DESCRIPTION   (METERS)', HX, 

5X, '(MIN)    (PE' HR)', 5X, 'LOAC CLASS') 

(IX, Fo.i, 
i:2X, FO.G, 

3X, 15, 3X, AlC) 
3X, F9.3, 3X, F5.C, 3X, Flu.3, TX, FlC.l) 

liflITE(6,2aDD)eGL00P 
:CC   FORMAT( IX.'BGLOOP    IS   EQUAL    TO    ',11) 

IF    (PGL0(5P    .EO.   t)THEN 
NCPD=7 
GOTO   7fi 

ENOIF 
NCFD=2 ■-< 

i T0FACT=2 
-RITE    (6,61)    NCPO 
NCPO   r   =ANGEI    ('»   CROSS   PTS',    1,   NCPD, 
WRITE    (6,62)    7DFACT 
TCFACT    -   RANG^    ('TAKE-DOWN   FACT',   O.C, 

BASEF 1 = 1.C 
PASEF2:.,-,C5cl5 

IF(9GLuCP.EC.«)BA5EF2=.nilCl'» 
BASEF3=1.C 

.RITE    (6,63)    PASEFl,   BASEF2,   BASEFS 
3ASEF1    z   RANGE    ('BASE   Fl',    l.r/E;G, 
BASEF2    z   RANGE    ('BASE   F2',    '.C/SIG, 
dASEF3    r   RANGE    ('BASE   F3',    f.r/BIG, 

MAXCP-1) 

TDFACT, BIGl 

BASEF 1, 
&ASEF-, 
BASEF3, 

BIG) 
5TG) 
oIG ) 

GAP   DATA' ) 

GAP   TYPES',    1,    NGAFS,   MAXGAP) 

GAP   DATA 

CALL   PRT30X    (' 
NGAPSr"* 

.RITE    (5,6'^)    ».-GAPS 
fJGAPS    -   RANGE T    ( '» 
«RITE    (6,65 ) 
WRITE    (6,66) 

WGAP( 11:15 
WCAP(^)ifca 
WCAP(5)=2L2 
UGAPCijri^CO 
NGP(1)r3a 
NCP(2 >r7 
NbP(3)=3 
NGF(t)-l 

00    ICC    IG    z   l.NGAPS 
WRITE    (t,67)    NGP(IG),    wG*P(I&) 
NGP(IG)    ;   RANGE    ('«    GAPS',    f.C, 
WGAP(IG)    r   TANGE    ('WIDTH',    ".r, 

NGP(IG), 
WGAP( IG ), 

BIG) 
BIG ) 

Figure E-I-19.    Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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79; 
8: 
3 
a; 
33! 
6" 
55; 
Sb: 
ST: 
fS; 
89; 
03; 
91; 
9; 
93; 
9it 
"5: 
96; 
97; 
"i: 
99: 

i! 
ICl: 
i~: 
i '"3 
l-t 
1C5 
ifo 
iC7; 
I'-i 
1L"9 
11-: 
ii: 
ii: 
113; 
1 l'^ 
1 15 
116 
117 
126 
1 19 !;:• 
Ul 
i: 
1?«: 
125 
126 
i;7 
12S 
129; 
I3f 
1 31; 
i 3; 
u: 
I :«; 
135; 
136; 
137 
13c 
139; 
luC; 
l"*! 
1^2 
1"3; 
1 fi: 
1"' 
1U6; 
1U7; 
i^i 
1U9: 
15:; 
151; 

c 

CONTINUE 

VEHICLE: DATA 

CALL PR'BCX  4'',   •VEHICL5' DATA') 
*RITE   16,68) MVEH 
NVEH -  -INGEI  (•«  VEH  TYPES 
iRITE    I6f69) 
WPITE    16,7C) 
TOTVEH    =   D.n 
VNUM(O)   -   D 
UO   2CQ    :v   -    l.NVEH 

hSITE    (6,7i)    N««IV), 
NV(IV)   r   RAMGE    ('« 

1,   NVEH,    VAXVEH) 

RANGE 
VEH 

VCLASIIV), 
VEHICLES',    - 

( 'CLASS', 
NV(IV) 

VNU^-l IV ), 
NV (IV) , 

VOESC(IV) 
BIG) 

U..J,    VCLAS(TV),   BIG) 

0.0)   CALL    6NEPR    t' •NO   VEHICLES    IN   FORCE') 

VCl AStIV) 
TCTVEH r TC 

CONTINUE 
IF (TOTVEH .EQ. 

ERIDGE DATS 

CALL   PRTEOX    {r      'BPIDGE/RAFT   CATA') 
iiRITE    (6,72)    >ISRICG 
NBRICG    -   PANGFI    ('«   BRIDGE    TYPES',    1,   NBRICG,   HAXBRG) 
»RITE    (6,73) 
WRITE    (6,7") 
■RITE    (6,75) 

THE   FOLLOWING   IS   A    TEN'POPAftY   STORAGE   *KEA   FOR   V«RIABLES 
SOU"   OF   WHICH   WILL   LATER   BE   TPANSFERED    INTQ   THE   VARIABLES 
CPSET(     ),5ETUP(    ),VCRATE(     ),    iNT   eCLA5(     ). 

2H2 
256 

26C 

00  2<*r 
= EAD( 

»   CPSET 
»   CPSET 
e   CPSET 
=»   CPSET 

CONTI 
FORfiAi 

«F2.r,F 
00    3CC 

WRIT 
ESET 
CO   2 

IF 

28C 

:9c 

EN 
COM 
00   <4 

WR 

CP 
IF 

H    Z 
3-C 

3n,2 
T ( NM 
T (MN 
T (NN 
T (NN 
NUE 
(13, 

IB 
C    (6 
s(ie 
7-   rj 
(ENU 
00 

cr> 
SE 
vc 
BC 

CCNT 
GO 

OIF 
INUE 
^Z    I 
ITE 

SET ( 
(CP 

SETU 
WR A 
3CLA 
OIF 
INUE 
UE 

1,12 
56,FN 
.1) ,S 
,2) ,S 
,5>,S 
,t) ,S 

IX,F; 
F3. 1, 
- 1,N 
,76) 
) - R 
Nrl,l 
MdO) 
oQ V'M 
SET (I 
TUP (I 
RAT""! 
LASd 
INU" 
TO   29 

D=26G)IBAFP(NN), 
ETUPT(NN,l),VCRATT(NN,l),BCLAST(NN,i), 
ETUPT(NN,2),VCPATT(NN,2),BCLAST(NN,2), 
ETUPT(NN,3),VCFATT(NN,3),6CLAST(NN,j), 
ETUPKNH,!*) ,VCRATT(NN,i») ,SCLAST(NN,4) 

.l,Fu.O,Fi*.0,F3.0,F3.1,iX,F'*.u,Ft.O,F3.u,lX, 
lX,F3.C,F2.U,Fit,0,F2.C,F3,ri 
KRIDG 
BSETS(IB),    bNUf(I8),   BCESC(IB) 
ANCE    (•«    SETS',    C.C,   BSLTS(IB),    PIG) 

.EC.IEAFP(NN))THEN 

B,NM ):CPSETT(NN,NM) 
B.Nf )rSETUP T(NN,NM) 
IB ,NM) = VCRA TT(r'N ,,NH) 
B,NM )z8CLAS T(NN,NM) 

G - 1 
(6,77 
VCR AT 
IB.IG 
SET (I 
P(IP, 
TE( TB 
3(1", 

ENC 
COM 

CONTINl. 
RETURN 
OEbUC    SUBCHK 
LND 

.NGAPS 
I   WGAP(IG),    CPSETdE ,iGl , 
£(IE,IG),    BCLASd&.IG) 
)    =   :'ANG="    { •»   CROSS    PTS' , 
B,IG)    .CT,    _.0)    THEN 
IG )    :   RANGE    C^ETUP',    -^.r', 
,IG)    =   RANGE    CCFOSS   RATE' 
IG I    r   RANGE    ('CLASS',    CO, 

SETUP(IB,IG), 

O.G,    CPSET(IB,IG),    BIG) 

SETUP HE,13),    BIG) 
.O.u"l,VCRATf{:D,IG),BIG) 
BCLtSdB, IG) ,    BIG) 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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1: SUEROUTTNE   BP?COi*    (IG ) 

•Jit ■»                                                                                                                                                                       » 
*ie «   bPSCOK:    COMPUTE   CROSSING   POINT   SCORES   OF   BRIDGES                                        » 
S:C *                                                                                                                                    " 
iiP a* «««4«««««««Aa««**««***«>»«4»s>«ik««»««« •«*«««««»«««««««««« ««««***« 
7:C 
8t INCLUDE   BPDAT.LIST 

■ti 00    IC:!    IB   =    l.NSRIDG 
IPs IF   (NCBJIB)    .LE.    a)    THEN        ,. 
lit CSCOREII&I    -   C.Q 
12! ELSE 
IJjC COMPUTE   NUMBER   OF   VEHICLES   CAPABLE   OF   CROSSING    THIS   BRIDGE 
im «c  :  :.o 
JSl DO    2CJ   IV   =    l.NVEH 
16: IF    (VCLSStlVJ    .LE.   BCLAStlB.IG))    THEN 
17: VC    =   VC   ♦   LEFTCIVl 
18: EN'DIF 
19:2^0 CONTINUE 
rr,: TEMP   -    l.-.   *   SETUPdB.IG)    ♦   SETUP (IP, IG I oTDFACT 
Zl: CSCORElIb)    ::   CPSETdB.IG)    »   VCRATE    (IB,161    «   VC   /   TEMP 
Z2: E-IOIF 
Z3:l"C CONTINUE 
2'*:i:CCCCCC   DEBUG   START 
2£:C UftlTE    (6,61)    IG,    (CSCORE(IB),    IB:i,NBWIDG» 
26:C6I FORfAT    (*    GAP    ',    12,    /,    *    SCORES    ',    (TIC,    ICF3.2)) 
27:C WRITE    (6,621    (NCB(IB),    IB=t,WBRirG) 
2&:C62 FCKMAT    (•    MCP',    (TIQ,    1018)1                                                                  i   . 
29:CCCCCCC   DEBUG   END 
■»C: KETURN 

'■Jis DEBUG    SUBCHK 
32: END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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IS 

II! 

8! 
9! 

JD 
11 
12 
:: 
15 
It 
17 
18 
19 

C 
61 
b2 

b3 

fa" 

:b6 

2 3: 
2U: 
r-c . 
Jfc; 
27: 
26; 
29; 
3C; 
31 

3E 
'fc 
37; 
30 
39 
<t 
ti 
t2 
"3 
<"*: 
u = 
"6: 
=»7: 
''6: 
ac ; 
c p 

ll 
t 2 
^3: 
5"*; 
' 5 • 
Zk'. 
57: 
5 S ; 
59: 
6C 
61: 
62; 
63; 
kH 
(■S: 

66: 
6' 
6£: 
69: 
7C: 
7- 

C 

•♦^C 

;5rc 

;C 

C 
C 
c 

fara 

SUeoCUTINC   BPfAP 

• « 
»   BPC4P:    COHPHTL   TOTAL   BRICGE-C'OSSING   CAPABILITY « 

INCLUDE   EPDAT.LIST 
INCLUDE   BDGROU.LIST 
FORMATS: 
FOPt-AT l^SX,    -CROSSING',   WX ,   'FRACTION') 
FOKPATUX,    'GiP         WIDTH    (K)         »   GAPS         WEIGHT',    3X, 

d      'POSSIBLE         TIME    (HR)          VEHICLES') 
FORHATCX,    '       •,    3x, 

J.F0RMAT11X,   13,    3X,    F9.D,    3X,   F6.l7   3X,   F6.2,    3X ,   F3.1,   8X, 

FOKMATI!X.''FT'^',    IX,   r9.5,   3X,    'F2   =',    IX,    F1C.6,    3X, 
t F3   -',    IX,   F9.5) 
FChMATIlX,    'BPIOGING   CAPABILITY   -',    IX,   Fe.3) 

COMPUTE   GAP   tai^IGHTS 
SUM   :   j.O 
UO    ICO    36   :   l.NGAPS 

GAPUTDG)  - NGP(IG)  * HGAPIIG) 
SUM   - SUM  ♦ GAPWT(IG) 

CONTINUE: 
uO   2nc    IG   :   l.NGAPS 

GiPWIfIG)   -   GAPWTtIG)    /    SUM 
CONTINUE 
COMPUTE FIRST FACTOR 
Fl    -   n.c 
DO   3DJ    TG   -   1,NGAPS 
.„F1   r   Fl   ♦   GAPWT(IG)    »   FOSSBLtlGI 
CONTINUE 
COMPUTE SECOND FACTOR 
SUM - _,.r 
UO   UCC    IG   -   1,N6APS 

SUM    z   SUM    ♦   NGP(IG)    •   GAPCTMtlGI 
CCNTINU" 
IF    (SUM    .GT.    -.2)    THEN 

F 2   :    1 .0   /    SU M 
ELSE 

F2   z    l.a 
E';C:F 
COMPUTE    THIRD   FACTOR 
SUM   :    u.J 
DO    5CD    IG   =   l.NGAPS 

SUM    :   SUM   «   FRVFHCtIG) 
CONTINUE 
F3    z   ClJ^.   /   FLOAT(NGAPS) 
TOTAL   CiPJEILTTY: 
BCAP   =   "^1   «   f2   »   F3   /    (BiSEFl   »   BASEF2   «   BASEF3) 

PRINT RESULTS 

CALL PHTBOX C^, 'RESULTS'! 
WRITE (6,61) 
WRITE (6,62) 
»PITE (6,63) 
UO hCn    IG ; i.NGAPS 

L      ''''^   GA^CTM,lS;,«^*^^^^., NGP.IG), G.PWT.IG). POSSPL.IG).   , 
CONTINUE 
WRITE (6,a) • • 
'.RITE (6,65 ) Fl , FZ      F3 
«.PITE 16, = ) • • 
WRITE (6,66) rCAP 
RETURN 
DEBUG SUBCHK 
END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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1: 
2*C 
3se 
ftiC 
ESC 
6:C 
7:C 
8: 
9: 

irtc n:c 
12: 
13: 
2t:l-a 
15:C 
It: 
17:C 
le: 
19: 
2Cs 
tlf ZZi 
23SC 
2»: 
ZS'S 
rei 
J7:C 
23: 

:i:^ ■'0 
32: 
33: 
3'*: 

SUfcPCUTINE   BPSSG    (IG,    NCPl 

* * 
# EPASG:    IMTIAL   ASSIGNMENT   OF   BRIDGES    TO   CROSSING   POINTS • 
a • 

INCLUDE   BPDAT.LIST 
INTEGER   INDEX(MAXBRG) 

COMPUTE   NUM8E=='   OF   CROSSING   POINTS   EACH    TYPE   BRIDGE   CAN   SUPPORT 
DO    ICD    IB   -    l.NBKICG 

NCB(iE)    :   bSETS(IB)    «   CPSET(IB,IG)    ♦   0.0001 
CONTINUE 
COMPUTE   CROSSING   POINT   SCORES   OF   BRIDGES ./ ■ 
CALL   BPSCOP    tIGI 
SORT   BRIDGES   °Y    CROSSING   POINT   SCORE 
CALL   CKSRTI    (CSCORE,   INDEX,   NPRIOP) 
IDR   =   NBRIDG      a    START   WITH   HIGHEST-SCORING   BRIDGE 
le    =   luCEXIIof) 
DO   2GD    TCP   =    !,NCP      i   CROSSING   POINT   LOOP 

IF    (NCBtIB)    .LE.    31    THEN 
USE   THE   NFxT   TYPE   OF   BRIDGE,    IN   DESCENDING   CP5C0R   ORDER 
IPR   :   IOR-1 il   BRIDGE   RANK 
IB    :   INDEXdER)      i   PRIDGE    TYPE 

ENDIF 
ASSIGN THE FRIDGE TO THE CROSSIf.G POINT 
IFT( ICPI r -^B 
DECE^E^T THE NUMBER OF CROSSING POINTS LEFT FOR THIS TYPE 
NCBIIF. T = NCa (IE ) - 1 

CONTINUE 
RETURN 
DEBUG SUBCHK 
Ef'D 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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1: SUBROUTINE   PR TB OX (ICMRL ,    S> 
t:C *«»«*«»•»*«■»•«»«««»*»*«»»« »«»«««l»«*<:9«»«*ft**»»»**0<,S»»,«<i»#«»««»» 

*!C » PPTBOX: PRIM A CHARACTER STRING FRAMED IN « EQX » 

bSC »***»***«***»**«»*»«•*«« «»«»***»»*«»«i«»*»»»ft»»«a»«»ftftftftft,ftft»o*« ft* 

etc 
9: L   =   LEN(S) 

IC: -RITE    (6,61)    TCNTRL,    (•»•,    I   r    l.L*"*) 
ll:bl FORMAT    «i]      ■--•■• i.>-      I ll:bl FORMAT    «il,   i'2Jl) 
15: WRITE    16.bf) ••«,    (•    ',    I:t,L-»£), 
lZ:b2 FORMAT    (*    •, \Zzll1 

■JRITE    (6,63) •••,    '    *,    S,    •   •,    •» 
FORMAT    (•    ', rj) 
WRITE    i5,62) •«•,    f    •,    1=1,L*2),    •«' 
.PI-'E    (fe.bt) (•«•,    1 = 1,L+i*) 
FORMAT    (»    ', 132A1I 

1": WRITE    (6,63)    •••,    '    *,   S,    •   •,    •»• 
I5:b3 FORMAT    (•    ',    rj) 
It:         -       -       -     - 
IT: 
16:64 
19: WRITE    16,65) 
2":b 5 FORMAT   I  •    •1 
21: RETURN 
22: ENC 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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1 
2 
3 
it 
S 
6 
7 
8 
9 

IC 
U 
12 
13 
1" 
15 
16 
17 
18 
19 
20 
21 
?2 
23 

26 
27 
2£ 

C c c 
c 
c 
c 

IQJ 

3 CO 

33: 
3tt: 
3Si 

Ifl., 
38S 
39 r 
ir: 
"l: 

<«3:C 
««»s 
«»5! 
»*! 
47! 
"£: 
U9: 

51: 

SUBROUTINE BPI^EAL (IG, NCP 1 

* EPRLAL: REALLOCATE VEHICLES TO CROSSING POIMTS * 

IhCLUDE   BPOAT.LIST 
FORMATS: 

FORMAT    (IX,   F8.2,    TIO,    A2r,    IX,   AlO,    •   AT   POINT    •,   131 

CO    ICn   TV   =   1,NVEH 
ECRI IV)    =0.0 

CONTINUE 
00    2Q0   ICP   =   l.NCP 

IF    (ISTATE(ICP)    .EC.   KCROSS)    THEN 
IB    =   IBTdCP) 
BCL   :   ECLAS(IB,I6) 
FIUD   THE   HEAVIEST   VEHICLE   LEFT   THAT    THE   BRIDGE    CAN   SUPPORT 
IV    =   D 
VcL   =   -1.0 
DO    JCa   JV   =    l.NVEH 

IF    MLEfTIJV)   .6T.   Q.D    .AND.    (VCLASIJVI    .LE .   BCL)    .ANu. 
£ (VCLASIJV)    .GT .   VCiyt    THEN 

IV   =   JV 
VCL   ::   VCLAStJV) 

LNDIF 
CONTIMUE 
IF    (IV    .6T.    C)    THEN 

ASSIGN    VEHICLE    TO    THIS    CROSSING    POINT ,'      ' 
iVT(ICP)    -    IV 
ECR(IV)   -   ECR(IV)    ♦    VCRATE(IB,IG» 

ELSE 
TAKE   IT   DOWN 
WRITE    (Stb"*)    TNOk,    'TAKING   DOWN',   BDESC (lET (I CP ) ) , 

C ICP 
ISTATE(rCP)    ;   KTDOUN 
ivT(TCP)  = r 
TK'EXT(ICP)    -    TNOW    ♦    SETUP(IB,I6)    «   TDFACT   /    oQ.O 

ENDIF 
ENOIF 

CONTINUE 
COMPUTE   TIME   OF    NEXT   EVENT   FOB   CROSSING   POINTS    WITH   VEHICLES 
DO   tCO    ICP   =   l.NCP 

IF    (ISTATE(TCP)    .EO.   KCROSS)    THEN 
IV    :   IVTdCPl 
DELTA    -   LEFT(IV)   /   ECR(IV) 
TNEXT(ICP)    =   TNOW   ♦   DELTA 

ENDIF 
CONTINUE 
nETURN 
DEBUG    3U6CHK 
END 

Figure E-I-19. Listing of BRIDGE Subroutine to Search 
Program with 13 External Subroutines 
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3 

5 
b 
7 
ci 
9 

13 

i\ 
15 
14 

U 
17 

iM^3,E    ,*P3CDU'^TE9,373CDJNr'4 
IV *'3:oJNr:?.3?GP^Ei 
IM   *P3C0JMTE^.3PINil 
IN   *P3C0UNTE^.BPGA^ 
IM   *P3COUNTER.BPSro^ 
IN   *33C0JNrE^.3NE(?:? 
IM   *?3:0JN;TE^.RANEE 
IN   «P3C0UNTER.RANGE!      ■' 
IN   *P3C0UNTEi^ .QKSPT I 
\   *P3t:CJMTER.p!?TP:K 
V *P3:0JNrE?.BPREAL 
V *P>3:CJK'TER.BPME<r     • 
N   »i'P3C0UNTER .bPCPOS 
M   *P3C0JNTER.BPCSP 
V *P3:0JNTER,5PASS 
V *P3:0JMT£«.CD JVT'4 
M «P3:ojvri?.DjTPjrB 

Figure E-I-20.    Listing of the Mapping Routine 
for CS/CSS Search Program 
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5 
6 
7 
8 
9 

\i 
{I 
17 

n 
21 
r2 
23 
Z>* 
25 
Tfe 
Z7 
28 
29 
ID 
TI 
T-< 
T? 
35 
35 
3fc 
17 
38 
39 
«*C 
fl 
"2 
<»3 

<»S 
if 6 
*7 
Ho 
19 
52 
51s 
52 
c T 
^ii 
S5 
36 
57 

'59 
er 
61 
6Z 
63 
64 
65 
66 
67 
f<? 
69 
7_- 
71 
72 
73 
71* 
75 
78 
77 
78 

:C23'tS67 
PKOGR 
w .    R . 
MODIF 
MODIF 
MOOIF 
FIN   C 

Q 
♦ 

C 
L 
R 

1 
Z C 

J 
J 
J 

5 0 
32 

AH TO 
HILL 

I£0 G 
lEC S 

D B 
OMPIL 
IMENS 

FA 
HARAC 
OIJICA 
EAL   Z 

EO 
ATA N 
'MOBI 
'MINE 
•N/A 
•H£DI 
•SUPP 
ET AL 
0 200 
C 2 I 
CO 1 

FA 
CON' 

ONTIN 
M(-EMr 
MPTIl 
MPT(2 
I^FUT 
EAD(2 
RITE ( 
CKMAT 
OKMAT 

CALCUL 

.F. COO 
Y JOHN 
Y TOH L 
EP USED 
ION 
CT(9,a) 
TER NFU 
L JUMP, 
QMN(2J, 
CLM(2), 
FUN/ 
LITY 

ATE    CS/CSS   FACTOPS   AMD   OUTPUT   U.V.S.T    VALUES 
AUG    5 3 

PER    —   30   MAR   en,    3   MAY   S"* 
WARREN   —   21    MAY    8t 
INGAN--15    AUG    et 

I 
iN(9)«ll,NAHP0 S«6,F0RCE=»5 
,JMPT I2),JMPBM 
,   PRSf«NI2»,   LANPN(2),    AWLHNI2),    AOFPTiai,   CAPMN<2), 
,   CLRMN(2),   TDENS<2,2),    TSPEED121,   SPDUTt2),   $PGX(2» 

','ePTDGlNG ', 
•,'PROT.POSN.    ♦, 

CAL 
CTRANS 
L   ARRAY 
C   JJ=1, 
-1,9 
J^l,"* 

CT(I,J) 
INUE 
UE 
.FALSE. 
)=.FALS 
1=.FALS 

CORRES 
J,32)    I 
1 ^, 5 :1F 
('i£D,I 
IPX,13, 

', 'BPTDGING 
•,'PROT.POSN. 
•,'C2LU 

', 'MAINTENAfJCE', •/ 
FACT   VALUES    TO    l.C 

176 

3i.cac 

E. r. 
PONDING ENVIRONMENT AND PQSTURE NAME 
ENV,NAHPOS,FORCE 
ORCE ,IENV 
»H7CSCSS.',A 5,'E*,J2) 

P.X ,A6,7X,A5» 

FACTOR 1: MOBILITY 

30 ICO 
L = 
READ 
IF ( 

JM 
RE 
SP 
su 
DO 

120 

i IJ 
C 

CO 
CO 
FA 
CO 

CO 
RE 
RE 
MO 
FA 

END I 
:o  coNTifj 

2GQ R'^Ar><2 
IF(JUM 

1 3C 

C 

READ ( 

GO 3 I 
:7EA0 
TBSP 
SBSP 

TSIDE 
2*ISIDE 
12 0 , «) 

.NOT. J 
PTtlSID 
AD (2?, 
DUTIi) 
MD r c. 
11.- K 

TDENSd 
T5PrrD( 
READ (2 
00 i2n 

READ 
TCENS 
TSPEE 

CONTINU 
3UH0 = 
NTI'^UE 
MPUTE M 
CT( l.L-. 
13 .   K 

F«CT(1, 
TSP 

NTINUE 
AO (2J, 
AO (20, 
3TLITY 
CTIi,L) 
r 
UE 

3RIDG 
.. ,»> JU 
P) GOTO 

READ 
2r,=ji B 

READ 
:l,bNBH 
(2 :,«) 

A'.'iEEDE 
ANzSESP 

-   1,2 

UMP, 
P) T 

SPD 
i.r 

1,2 
OE ,K 

, <■) N 
(EH = 

;SIDE 
IK) z. 

(FACT( 1,J),    jrL,L*i) 
HEN 
TRUE. 
Xlll,    SFDX(2I,    SPDUT(2I 

5   i^GROUND,   2:AIR 
)   :   O.C 
.0 
VEH 

l.NVEH 
OENSTY,   SPEED 

,K)    =   TDENStISIDE.K) 
TSPEEDIKI    ♦   SPEED   « 

IV 
(2 
(I 
n( 
E 
SUHD ♦ TOENS( ISIDE ,K) 

♦ OENSTY 
OENSTY 

ILIT 
- C 

1,2 
1) = 
D(K J 

REC 
CAP 

UNTE 
CAP 

Y MEASURE: 
.0 

FAC^d.L+l) < 
» SPOWT(K) / 

EHO 
EHO 
R-MEASURE: 
EHO   /   RECEHO 

(SPOXtK) SUMOl 

Figure E-I-21. 

TUG   FUNCTION    2 
Mp ,(FACTI2,J1 ,Jzl,2) 

"^ ^ u 
f.'UHBER   OF   BLUE   AND   RED   BPICGE   TYPES 
^:BRG 
FLUE   DENSITY/LENGTH   OF    SPAN(METERS ) 
C- 

BBDEN.BSPAN 
N*BSFAM 
AN+TBSPAN 

Listing of AFP CS/CSS Main Preprocessor 
(Page 1 of 5 pages) 
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79: 
3C: 
81: 
fl3: 
33: 
JU: 
85: 
B6: 
37: 
88: 
89; 
9G; 
91: 
92: 
93: 
"i»: 
95: 
96: 
97: 
og : 
99: 

iZZ: 
ir:i: 
\'Z: 

175: 
I'^e: 
1C7: 
1 Ij8: 
1:9: 
1 u:: 
111: 
IIZ: 
113: 
im: 
115: 
1 16: 
117: 
i 18: 
119: 
iZC: 
121: 
122: 
123: 
12"*: 
125: 
126: 
127: 
128: 
129: 
1?C: 
111: 
1:2: 
173: 
131*: 
135: 
136: 
137: 
1 38: 
1 39: 
1 ur: 
1":: 
l'*2: 
143: 
1 «": 
115: 
lt6: 
117: 
lie: 
1H9; 
1=C; 
151; 
152; 
153; 
154; 
1=^5; 
156; 
157; 
156; 
1591 
16'.; 

3   COMINue 
COMPUTE    V   VALUE   FOR   BLUE   FUNCTION   2—ERTDGING 

FiCT(2,2)=SBSPAN/362. 
K£AD   "ED   CENSITY/LE^JGTH   OF    SP«N«METErtS» 

25C   READ(2u,»)    JUf'P , ( FACT ( 2 , J ) tJ=3 , U 1 
IF(JUMP I    GOTO   3aQ 
;xrA0(20,*l    PNHRG 
00    9    1='. ,PNBRG 

READ    (2-,«)   RBOEN.RSPAN 
TRSPAN;R&D£N'*«SPAN 
SRSP4N=SRSP1N*TRSPAN 

9    CONTINUE 
COMPUTE    T   VALUE   FOR   RED   FUNCTION   2—BRIDGING 

FACT12,'')=SRSPAN/36a. 

C 

3 23 

FACTOR 

CONTINUE 

MIN-S 

DO ISIDE   ::    1,2 

3 50 
C 
C 
C 

SID£   =   3-ISIDE 
L   :   2*ISID£   -   1 
READ    {2G,»)   JUMP,    (FACT!3,J),   J^LtL*!' 
IF    ( .NOT.   JUMP)    THEN 

REAC(2J,»)    EQMNdSIDE) ,   FPSMN (ISIDE ),   L ANMN t JS IDE ), 
AyL"NIJSIDE),    AOFPT(JSIDE) 

IF    (JSlOE    .EQ.    1)    THEN 
riEAD    iZ'",")    ECCLMtl) 
CLRMI,(iJ    :   ECCLMd)    ♦   PPSMN(l)    *    1.6   /    IZ.C 

ELsr 
R^AD    (Z?,")    CLRMN(2) 

EN OIF 
CAPMNdSI^E)    z    (EQMNCSIDEl    ♦   PRSMNdSIDE)    *   5ijD."   /   13.J)    » 

L»N^'N ( JSIDEJ    *   AWLMNIJSIDE)    /    (0.5   a    AOFR T (JSIDE ) I 
FACI 3,2«ISICE)    -   CAPMN(ISIDE)    /   CL'^MN ( JS I D E ) 

E VDI F 
CONTINUE 

FUNCTION    4    PROTECTIVE    POSITIONS 
READ   NUMBERS   OF   BLUE   AND   RED   PROTECTIVE   POSITION   ECUIP 
TYPES 

tec   READ(2'J,*)    JU"P , (FACTC*, J) ,J=1,2) 
IF(JUMPJ    GOTO    45C 
1F(JMPT(1)|    GOTO    4C1 
WRITE    (15,98) 

98   FORMATC    *«<■   f-'EED    TDENS(1,1)    —   SKIP') 
GOTO   US'^ 

4C1   READ    «2?,*)    6MPP 
READ   DENSITY   AND   RATE(POSITIONS/HR)    BLUE 

SBDENPrc 
DO    IG    I=1,8NPP 

READ    (2::,a)   BDENPP .BRA TE P 
TEDENP=EDE\PP*BRATcP 
5BCENP-SBDE':P*TEDENP 

IC   CONTINUE 
COMPUTE   BLUE   V   VALUE   FOR   FUNCTION   4   PROTECTIVE   POSITIONS'' 

IF ( .NOT.JMPTI !) )    GOTO   45:'' 
FACT(4,-') = 1SB':'ENP«1J.)/TDEN5(!,1) 

READ   PENSITY   AND   RATEtPOSITIONS/HP)    RED 
45G    REA0(2^,»)    JU"P , (FACT(4,J) ,J=3,4) 

IF(JUHP)    GOTO   6uC 
IF(JMPT(2))    GOTO    451 
-RITE     (15,97) 

97   FORMATC    a»»   r.'EED   TDENS(2,1)    —   SKIP') 
GOTO   fe^n 

4'=1    HEAD(2u,=»)    RNPP 
SRCENPr^.r 
GO    11    1 = 1,RNPP 

SEAD     (2.;,*)    RDEriPP.RRATEP 
TRDENP:RGENPP»RPAT£P 
SRC2.^P = SRDENP*TRCENP 

11    CONTINUE 
COMPUTE    RED    T    VALUE   FOR   FUNCTION   4   PROTECTIVE    POSITIONS 

IF( .NOT.JMPT(7) )    GOTO    602 
FACT(4,41-(SRrENPoiC.)/T0ENS(2,l) 

FUNCTION    6; C:EW 

CCNTINU" 
uc 61:"  rsicE -   1,2 

L   -   2*I3IDE-1 
hEAC     (21"!,«)    JUMP,    {FACT(6,J),    J=L,L*1) 
IF    ( .NOT .   Jt.'MP)    THEN 

SUM   z   a.c 

Figure E-I-21. Listing of AFP CS/CSS Main Preprocessor 
(Page 2 of 5 pages) 
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165 
If 6 
167 
166 
169 
IT: 
171 
172 
173 
17it 
175 
176 

17S 
17" 
18C 
181 
1P2 
1?3 
1 5U 
185 
136 
i:7 
i?6 
189 
I9r 
191 
1^2 
193 
1 cu 
1°£ 
l':6 
1<'7 
196 
1*^9 
zrc 
2"1 
^^2 

2Ci» 
2ns 
2'.: 5 
2-^7 
ICS 
2C9 
2ir 
211 
212 
2 13 
2 1" 
2 IE 
216 
2 17 
2 IK 
2 19 
22C 
221 
222 
223 
22i» 
225 
2 re 
.2 2 7 
226 
229 
2 3" 
231 
2:2 

2:? 
236 
2 37 
23o 
239 
2iiC 
2"*! 

DO 

&:[ 

10 

7'^u 

cc 
EMC I 
NTIN 

AC(2 
( JUM 
PBMr 

*faF 
Te 

TS 
F4 

7;L 

AC ( 
LVAC 
LiVS 
ED) 

£rBD 
CT(7 

AOt? 
tJUM 

62L- 
.rtAC 

J 

TOTJA 
uO 63 

r(LA 
-' '^ A 
TOT 

CONTI 
IF (D 

T = 
E.LSE 

T = 
END IF 
SUM : 
MTINU 
CT(6, 
F 
ur 

FCN 
J»w ) 
P)    GO 
• THUE 

fi£A 
UIA 
(P£ 
rvA 

2'',*) 

It AN 
«  ''A 
AI^MI 
t2% 
f   z 
n    T 

D tf 
0 (2 
JAM 

NS'A 
TOP 

MlN 

SUM 
E 

DIGS,   TOP   EFFECTS, 
NG   FACTOR,    JAMMEP   WEIGHT,    »   JAMHER    TYPES: 
■;=>    CNSRAP,     TGPJAM,    FACJAf,    UTJAM,    NJAM 
a.; 
: 1,NJAH 
FECTIVEHESS, tf OF JAMMERS OF THIS TYPE: 
0,*) EFFJAK , ONSJA^ 
- TOTJAM + EFFJAK * CNSJAM 

D .EO. C.J) THEN 
JAM 

(TOPJAM,    TOTJAM   /   DNSPAC) 

♦   T   *   FACJAM    *   UTJAM 

z   1.0   -   SUM 

CTTO 
Jb"P 
To    7 

N   7   f^EDICAL 
, (FACT<7,J) 
5L' 

D   FLUE   DIV/APEA 
/tne 
P    10 
CUAT 

BPIVS,EAREAS,B 

iCc),MED   SN' 
rED 

SE 
♦ KF 

T 

TS 
FA 

AD t 
LVAC 
CIVS 
fcl)) 

S=RC 
CT(7 

-(<((BDTV 
)»B3FAC'l 

CCCPU'E 
iVS*eAR"A 
,2)=l-((I 

lECDNPI 
i-.C   FCR 

SEPT-saa 
^,w| JU^'P 
P)    GOTO    3 

KEAO   rz 
wIA/D"& 
(PER   IQ 
EVACUAT 

^".e)   RCI 

13 

850 

SE 
IF 

AC (2 
( JLM 
AO    ( 

1 5 
SEAD 
TcH'^ 
TFMC 
MTIN 
l-CAP 
CTl? 

= 1 ( ( 
)*RS 

CO 
IVS* 
,t) = 

9* 

FL' 
K L 

P »    G 

■I, 

IF    (FA 

IF 
RF 
CO 

CO 

AOf? 
( JU" 
A0(2 

16 

KEAC 
TPMR 
T^r-C 
NTIN 

I. 
ECrT 
A^::T 

zTBM 
,2): 

SE 
CTIf, 

CG 
1,*) 

P) G 
Jf») 
1^1, 

^ E 
(2 . 

ECxT 
AP:T 
UE 

(RDTV 
FACT) 
MPUTE 
KASEA 
l-( (( 
=?'»   !^E 

fJCTTO 
AC f.'U 

JUMP 
CTC 8 
) t ►■■« 

AC "L 
t-MMCA 
,»1    B 

EMCAP 

CAP/3 
TBMCA 
T BLU 
,2) .G 
f^PUTE 

JUMP 
OTC    9 

RUfC 
RNMCA 
AD i^E 
,*)    S 

SMCAP 

S«ECWIA 1*(B 
/ic::c. 

6LUE   V   VAL 
S 
TEDIVS-6MBC 
.oACr^BI .B^B 
HST( 11F9.1) 

ED   TO   WORK 

, (FACT(7,J) 
IC 

D    DIV/AREA 
I, 
Cu),HEO    3N 
ED 
VS.RASEAS.R 

S«RDWIA)*(R 
/1C2G. 

PED   T   VALU 
S 
TpDIVS-RfEC 
T TO OLD VA 

]»i;i i» « 9 <(4i« 41:919 

N    «    MAIMEN 
MEEP    OF    MAT 

(FACT(8,J) 

,J=1,2> 

SUPPORTED   STRENGTH,    SURGE   FACTOR, 

CAPAbILITY(AO''INS/DSY),FRACTION 

SFACT,5ruiA,eAi«IA,BDDNBI,3A0NBI,BMbCAP, 

DIVS«'eOCNBI))*((BAREAS»BAWI8)*(EAPc:&S=»bA 

UE   FOR   FUNCTION   4—MEDICAL 

AP)*(PMBCAP«uF£VAC))/TSS) 
CAP,BF£VAC,TBCIVS,TSS 

CN   FOR   PED      MEDICAL   HiLLIRON   i* 

,J=3,'*) 

SUPPORTED   STRENGTH,    SURGE   FACTOR, 

CAPABlLlTY(ADMIK'i/DAY),FRACTION 

SFACT,KPUIA,RAi,IA,R0DKBI,RA0N8I,PMBCAP, 

DIVS»RDDNBI))♦((RAREAS»RAWIA)*(RAP£ASaKA 

E   FCR   FUNCTIO^'   t--MroiCAL 

AP)+(PMBCAP6KFEVAC))/TSS) 
LUF 

ANC!" 
ERIEL   CATEGfiRIES   BLUE,RED 
,J:1,2) a 

CAT 
UE MAJOR MA TERIAL (CAPABILITY ,REGUIPE>'ENT ) 
T 
MCAF .SMPEC 
♦BPREC 
♦BMCAP 

0 l.C IF GREATER THBN 1.0 
(8,2)=i.O 

IE — MAINTENAN'CE 
,JX3,<4) 

16 

Figure E-I-21. 

65. 
P/TBMREC 
E V VALUE T( 
T.1.0) FACT 
RED T VALUi 

,IFACT(6,J) 
or 
AT 
T 
0 "AJOR ^'ATERIiL (CAPABILITY,RECUtREMENT) 
MCAP .RMRrc 
+ R^'P EC 
+KMCAP 

Listing of AFP CS/CSS Main Preprocessor 
(Page 3 of 5 pages) 
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2t3; 

2B7; 
208; 
2'*9; 
2 5': 
25^1 
2=2; 
233 
25t: 
2?5; 
256! 
257; 
258 
259; 
26C; 
261: 
2S2: 
263; 
264; 
265; 
266; 
267i 
26<; 
269; 
2 7: 
? 7; 
Z T', 
273; 
274 
275 
276: 
277 
278; 
2 79 
2SL 
281; 
2-2: 
263; 
ZR1: 
2S5 
2»?6; 
267 
296 
289; 
29r; 
291 
292 
293; 
29i» 
295 
2'■■6; 
297; 
29d 
^ CO ■ 
i'-c': 
3 "1 
3 :2 
51; 
3 '": 
3r5; 
3 -6 
3 ■-7; 
3^8: 
3^9; 
3 ir 
3 li 
312 
313; 
3 m 
3 15; 
3 16 
3 17; 
3 !8 
3 19 
32C 
321 
322 
3:3 
324; 

900 

96 

9C1 

13 

22 
23 

CC 
cc 

95G 

FACTIo ,I.):TRM'-AP/TRI'REC 
IF PcD T VALUE GRE 

IF <FACTtB,'») .GT.l.C) FACT 

*«««<. SET RED VALU 
*«»*» THIS WAS DON 
*«*»* MILLIRON 4 S 

f4)r.74 
FACTOP   9    SUPPLY    AN 
S/T   CAPABILITY 
BPOHEM   DOWN   INTO    T 
STCNS tGALLCNS(BULK 
READ   VUf'BFF   OF   BLU 

0,*)    JUMP,(FACT{9,J) 
P)    GOTO   95C 
BH)    GOTO   9CI 
(15,961 
(• «>;.» t-'izo eoivs — 
2%*)    B^'STA 

COMPUTE   BLUE   CAPAB 
RtAD   BLUE   DENSITY 
TCCMPIPOINTER   TO   C 
1    ::   S'ON,    2   z   GALL 

i=l,BNS"A 
f2;',,«)    BOST.BAVAIL, 

IFIX(TCCMP) .GT.l)    GO 
COMPUTE    STON   CAPAB 

PP=BC$TaBAVAIL*EEFF 
PGrTBCADG*GBCAPG 
0 2C 
IFIX(TCrMP) .EC.3)    GO 

COMPUTE    GALLONS(EU 
PP:3DST*8AVAIL»REFF 
BP=8CAPPP»GBCAPP 
0 2C 
INUE 

COMPUTE BLUE ALOC 
PArBDST*BAVAIL»eEFF 
PArTECAFA*GECAPA 
UE 

COMPUTE    BLUE   S/T    R 
BLUE   CIVISION   STRE 
CONVERSION    LBS    TO 
READ   NUMBER   OF    BLU 

2"?,*)    Br.'CLAS 
COMPUTE   BLUE   RECUI 

I=1,5NCLAS 
12',*)   BCONR.BALOC, 

I.EC.2)    GO   TO   22 
aG=((BCnNR«B0IVS*e6A 
iA;((BCnNR«PCIVS*eBA 
(.G = TBREOG*GBRECG 
SA::TEPECA*GPKECA 
0   23 
BP: IBCONRsBDIVS^BBAS 
ur 

COMPU'^E    COMPONENT 
COMPUTE    STON   GROUN 

TSCiPG/TBRECG 
COMPUTE    CLASS    III 

=PCAFBP/BRECBP 
COMPUTE    BLUE   ALOC 

=*BCAPA/TBPEQA 
E    (15,351    TBCAPG,TBP 
AT(6F12.4 I 
STG.GT.1.0)    BFSTGr!. 
EPOL .GT .1 .C)    GFBPOL: 
ALOC.GT.l.i)    BFALOC= 

COMPUTE    BLUE   V    VAL 
T.JMPBM)    GOTO    95Q 
Dri BFSTG+eFEPCL + GF 
'(9 ,21 .GT.1.01 FACT 
COMPU'E RED CAPABI 
READ t^ED DIVISION 
READ "EO NUMBER OF 

J,*) JUMP,(FACT(9,J) 
p> GOTO ila: 
i"',*I RPIVS 
2i",#) R'.'STA 

Ri^AD °ED DEMSITY S 

FACT(8 

R£AD«2 
IF(JUH 
IF(JMP 
^RlTE 
FORM47 
GOTO 9 
READ ( 

DO 20 
READ 
IF ( 

GBCA 
TBCA 
GO T 
IF ( 

GECA 
BCAP 
GO T 
CONT 

eecA 
TBCA 

CONTIN 

ATEP   THAN    1.0—   SET   TO    l.C 
(8,41=1.c 
«»a»ij«4<ts«**»*w a* ■>««««««*»<!»»*««* a»<c» a 
E    TO   OLD    VALUE.       I   CON'T    LIKE    THE«»*«» 
i NEEDS   MuRE   k.ORK saaaa 
EPT   63 3a4»« 

D TRANSPORTATION 

HPEE COMPONENTS 
POL),ALOC 

E  S/T ASSETS 
,J=1,2) 

SHIP') 

ILITY 
S/T   ASSETS,S£FFECTIVNESS(STON/GAL) 
OMPONENT   DEFINED    AT    LINr    144 
ONS,    3   =   ALCC    (STONSI 

BEFF.TCOMP 
TO    IB 

ILITY 

TO    19 
LK    POL)    CAPABILITY   COMPONENT 

READ ( 

CO 23 
READ 
IF ( 
GRRE 
GERE 
TERE 
TRRE 
O T 
EPEO 

CON TIN 

5FSTG= 

tiFBPOL 

BFALCC 
URlT 

35 FORM 
IF tBF 
IF (EF 
IF (EF 

IF(.NO 
FACT(9 
IF (FA d^l 

REA0(2 
IF IJUM 
READ ( 
f^EAD    ( 

CAPABILITY   COMPONENT 

ECUIREMENT 
NGTH    READ    IN    AT   LINE    1Q'^(B0IVS1 
GAL  .152 
E CLASSES OF SUPPLY TO BE CONSIDERED 

REMTNT 

£8 A SIC 

STCl/TuCG .!*( l-BALOC) 
SIC )/?J0G.1«6AL0C 

IC)*.1S2 

FACTORS 
D FACTOR 

BULK POL FACTOR(GALLONS) 

FACTOR 

EeG,aCAPBP,BRECBP,TBCAPA,TBO£CA 

i.n 
l.C    ■ 
UE    FOR   FUNCTION   9—   S/T 

AL0C)/3. 
(9,,•')=!.C 
LITY 
STRENGTH 

S    ♦    T    ASSETS 
,J=3,4) 

Figure E-I-21. 
/T    ASSETS,XEFFECTIVK'E5S(MT0N/LITEPS I 
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325 
326 
3^7 
323 
329 
3 3n 
331 
332 
533 

335 
336 
337 
33? 
33? 
3tu 
341 
3t2 
3U3 
3 ui* 
3 t5 
316 
3'»7 
343 
349 
33n 
3ri 
352 
353 
3i^4 
355 
356 
357 
358 
350 
3 6 : 
36i 
362 
363 
364 
365 
366 
367 
366 
369 
37C 
371 
372 
373 
374 
375 
3 76 
3-'7 
378 
379 
3 o. r 
381 
382 
i:' 3 
3.? 4 
iE5 
386 
3'=7 
3'g 
389 
30- 

00 27 
S5A0 
IF ( 

25 

26 

27 CC 

Gsca 
T3CA 
GO T 
IF ( 

6RCA 
RCAP 
GO T 
CONT 

GPCA 
TCCA 
NTIM 

00 

28 
29    CO 

r)F 

KF 

AD    ( 
29 

READ 
IF ( 
iiKR5 
GPfiJ 
TPRE 
TKKF 
GO T 
RHEC 
KTIN 

STG = 

BPOL 

KF 
IF 
IF 
IF 
FA 

lOCC   CC 
CJ 
«p 

31   FC 
1   / 

ALOC 
(RF 
(RF 
(RF 

CT(9 
NTIN 
LL    I 
iTE 
kMAT 
•    F 
•FUN 

TCOMP(POI 
1    =   STON, 

I-i,RNSTA 
(2G,=>)   RDS 

IFiX(TCCHP) 
COMPUTE S 
COKiVERSIO 

Pr;z(RDS"f*RA 
Pf5rTRCAPG+G 
0   27 
IFIX ITCOMP) 

CCHPU'^E G 
CONVECSIO 

PP=(RDST«RA 
SPrPCAPBP+G 
0 27 
INUE 

COMPUTE R 
PAr(ROST*RA 
PAZTRCAPA+G 
U" 

COMPUTE    P 
READ    VUMB 

2",«l    RNCLA 
I^l.RNCLAS 

(ZZftl    RCC 
1 .EC .2) GO 
UG=( (RCCMfi'S 
;s = ( IRCONRa 
CG=TRRLOG+G 
QAZTRPtCA+G 
0   29 
£PzIRCONR*R 
U" 

COMPUTE c 
COMPUTE S 

TRCiPG/'^RRE 
COMPUTE C 

zt?CAPBP/RRE 
COMPUTE R 
RFALOr : 
RFALOC SE 
C • 

-l.C 
STG.6T.1.3) 
bPOL.GT.1.C 
ALOCGT.l .C 
,4)=(RFSTG* 
UE 
NPXCS (FACT 
16,31) 
( 
E'l  E C/M 
CTION      P 

NTER TO C 
2 : GALL 

T.PAVAIL, 
.GT.l) GO 
TON CAPAB 
N METRIC 
VAIL4REFF 
KCAPG 

.EQ.31 GO 
ALLONS{BU 
H    LITERS 
VAIL*REFF 
RCAPP 

ED ALOC C 
VAIL«HEFF 
RCAPA 

ED REQUIR 
ER OF RED 
S 

OMPONENT DEFINED AT LTNE 144 
ONS, 7 : ALOC  (MTONS1" 

SEFF.TCOMP 
TO   25 

ILITY   RECUIPEMENT 
TONS      TO   STCN       1.1U2 
)*1.1C2 

TO    26 
LK   POL)   CAPABILITY   COMPONENT 
TO   GALLONS 
X.264 

APABILITY   COMPONENT 
)«1.102 

EMENT 
CLASSES OF SUPPLY TO BE CONSIDERED 

NR.rtALOCRBASIC 
TO 28 
RCIVS*RBA 
RDIVS»PBA 
RREQG 
RREdA 

SIC>/2CCC.I*( 1-PALOC) 
SlC)/2uCO.)*RAL0C 

OIVSORE AS 10*. 152 ' ' s ' . 

OMPONENT FACTORS 
TON GROUND FACTOR 
CQ 
LASS III BULK POL FAC TOR(GALLONS ) 
QBP 
EC ALOC F 
TRCAPA/TR 
T TO l.C- 

ACTOR ,.•. 
REOA 
-NO RED ALOC SO DIVIDE FAULT IF LEFT jj 

RFSTGrl. 
) RF3P0L= 
) RFALOCz 
RFBPOL*RF 

) 

0 
l.C 
l.C 
AL0C»/3. 

4 
.R 

1   I 
3C   FC 

M R 
1    T 
' JP 

51       FO 
?uCCi   CC 

ST 

ITE 
zl,9 
RMAT 
ITE 
-1.9 
ITE( 
RMAT 
NTIN 
OP 
D 

B    MEAS       R   C/M R    MCAS* .6X, 
C5T FORCE'/ 

-- - —— '.SX.'-*,            ,/, 
(6,30)    tl ,IENV, (FACT (I,J) ,JZ1,4 ) ,r,'FUN (I) ,NAMPOS,FORCE , 

(12,I3,4Fe .2,5X,4ll 
(!5,3C)    (I,IENV,(FAC 

15,51) 
( 'SEOF') 
UE 

,2X,A6,2X,A5) 
T(I,j),J=l,i)),NFUN(I),M4MP0S,F0RCE, 

Figure E-I-21. Listing of AFP CS/CSS Main Preprocessor 
(Page 5 of 5 pages) 
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1: 
2:C 
3:C 
4:0 
5:C 
fc:C 
7:C 
8: 
9: 

lc:C 
U:C 
12: 
13:5 1 
It: 
15 : b ! 
16: 
17:&2 
1£:C 
19: 
2:: 
21: 
22:i. "d 
23:i-C 
24 :C 

Is: 
27: 

3C: 
Tl: 
12: 
13: 
3U: 
35: 
3 6: 
37: 
"'S: 
39: 
^C: 
c 1:; 
42: 
43: 
44: 
45: 
4fc:4:j 
4 7:i-a 
46 :999 
49: 
5 r . 
i^ •' • 

SUEROUTINE    INPXCS    (FACT) 

*   I^DXCS:    INDTX    CS    AND   CSS   FACTORS Z 

SEAL   FACTC^tt) 
KFAL    II\D£X(9,4) ,    REF(9,4) 

SEAD   REFERENC'   FACTORS 

-RITE    (6,6 1) 
FORMAT    CQCS/'-SS   PEFERE^CE    FACTORS:') 
-iRiTE    (6,62)    (tREF(I,J),    J=l,4),    1 = 1,9) 
FORMAT    (5X,    4F3.2) »       »    '    ^»^^ • 
i-FILL    INDEX   ►'ATRIX 
00 ICO J z   1,4 

00 2or I - :,9 
INOFXCJ) : I.a 

CONTI\'U£ 
CONTINUE 
SET UP INDEXES 

1=1,9) 

INC-XJ 1,1) 
INDEX< 1,2 ) 
INDEX( 1,3 ) 
INDEX( 1,4) 
INCEXf 2,Z) 
If-'OEX( 2,4 ) 
ir'DEX(3,2) 
IP.'UEX( 3,4 ) 
INDEX(6,2) 
IN D E X ( 6 , 4 J 
INDEX(7,2) 
INDEX! 7,4 ) 
INDEX(o,2) 
INDEX(o,4) 
INDEX!9,2) 
INDEX!9,4 ) 
ADJUST FACTORS 
00 3^ J = 1,4 

CO a.^r; I r I 
FACT!I,J) 
FACT(I,J) 

CONTINUE 
CONTIN'U" 
CONTINUE 
REWIND la 

RETURN 
END 

''EFI 1,1) 
-^EFI 1,2) 
-EF! 1,1) 
"EF( 1,2) 
!^EFI2,21 
'^EF(2,2) 
■^EF! 5,2) 
-EF(3,2) 
r'EF(6,2) 
PEF!6,2) 
'"EF(7,2) 
''EF I 7,2) 
'^EFI3,2) 
r E F ( P , 4 ) 
"EF|9,2) 
i^£F!o,2) 

BY INDEXES 

= FACT(I,J) / INDEXII,J) 
: MIN (FACT! I,J), 2,C)  i TOP IT AT 

Figure E-I-22. Listing of the External Subroutine 
to the CS/CSS Main Preprocessor 
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ANNEX II TO APPENDIX E 

THE AFP COMBAT SUPPORT/COMBAT SERVICE SUPPORT (CS/CSS) MODULE PROPER 

Section I. OVERVIEW 

E-II-1. To a large extent, the hard work of CS/CSS analysis must precede 
use of the CS/CSS Module proper. The development of Blue and Red measures 
and countermeasures by CS/CSS function (described in Annex E-1) is 
considered among preprocessing to the CS/CSS Module proper. The CS/CSS 
Module itself is designed to accept previously derived factors plus a 
battery of "switches" and then quite simply turn the appropriate switches 
on and off in the computation of CS/CSS moduli. In this view, the CS/CSS 
Module does little more than roll up CS/CSS functions subject to nested 
screening for applicability to each Blue and Red weapon type pairing and 
output the results in a formatted file for later input to the AFP 
CBT/CS/CSS Merge Module. 

E-II-2. Toward accomplishment of calculation and output of CS/CSS moduli, 
the AFP CS/CSS Module is designed to: 

a. Accept input files specifying the weapon categories to which Blue 
and Red weapon types belong. 

b. Accept an input file specifying whether Blue and Red weapon types 
versus types are to be affected by CS/CSS factors in general. 

c. Accept an input file specifying for each Blue and Red weapon type 
and each CS/CSS function whether the corresponding measures and 
countermeasures apply. 

d. Accept an input file specifying for each CS/CSS function and each 
combat environment whether the Blue and Red measures and countermeasures 
apply. 

e. Accept an input file specifying the relative weight ascribed to each 
CS/CSS function in each combat environment. 

f. Accept an input file specifying the CS/CSS factors by function for 
both Blue and Red measures and countermeasures. 

g. Accept an input file specifying for each CS/CSS function and each 
combination of a Blue and Red weapon category with a Red weapon category 
whether the Blue and Red measures and countermeasures apply. 

h. Accept a record specifying several case identifiers. 

1. Apply the above input Blue weapon type by Red weapon type in the 
calculation of Blue and Red CS/CSS moduli. 

E-II-1 



CAA-D-84-14 

j. Generate a file containing Blue and Red CS/CSS moduli for each Blue 
and Red weapon type pairing. 

E-II-3. The CS/CSS Module may be viewed as applying a succession of 
screens to determine just which CS/CSS measures and countermeasures apply. 
All CS/CSS factors, prior to screening, are assumed to have default values 
1.0 in relation to each Blue/Red weapon type pairing. If all screening 
with respect to weapon types, weapon categories, side, functions, measures 
and countermeasures, and combat environment is passed for a specific 
combination, then a value from the nondefault table of CS/CSS factors is 
retrieved to replace the default 1.0 in the computation. There are at 
least two aspects of this process that strike many newcomers as odd. 
First, the "different" screens are often partially redundant. This 
redundancy sometimes seems to overtest a combination, and, indeed, it may. 
No harm is done; the extra screening just takes a little longer. Second, a 
retrieved "nondefault" CS/CSS factor may be 1.0, the same as the default 
value. Preprocessing may, indeed, yield measure and countermeasure factors 
of 1.0 for some functions. Replacing an assumed 1.0 by a computed 1.0 is, 
of course, unneccessary and could have been avoided at the expense of 
another test. No harm is done either way, 

E-II-4. The relation of the AFP CS/CSS Module itself to the AFP System in 
general is shown in Figure E-II-1. 

PREPARE   RftNCE 
DlSTR-lBirriONS 

PREPARE 
PARTICIPATION !»- 
FACTORS 

U   eSSCAREIK   G.MAINS.'IC/srEIAEP.n.MAIMSSR/SRRfF) 
^START   H.G0(F)E(FNV)H(REP1) 

12   PXQT C.87DPREFGBN 
eXQT   C.870RNGDSTGEN 
eXQT   C.PKSGEH 
PXOT   C.PROJGEH 
MOT C.B70MAIH 

DiFALLOC 
ALLOC 
TTWS 

COMBAT 

MODULE 

?)tQT 
C.870REPORT 

PREPARE 
CASUALTY   FACS 

PREPARE   SSPKS y 
PREP.   HEAPON 
ON   WEAPON 
PREFERENCES 

PREPARE   ARTT 
DATA 

PREPARE 
INVENTORIES   t 
RELATED   DATA 

16 9ADD 
9ADD 
?XOT 

CS/CSS 
MODULI 

9ADD 
9ADD 
PXOT 

G.GENHRGSSG/SXEL 
G.GO«ERGEALL/(FJR(R) 
G.87OCXPS 

PADP   GG.CVALS,FRACTS 

G.GENMODSSG/SKFL 
G.G0HOD/(F) 
G.899CSCSS/MAIN 

H. lF>eiCNV)- 
D.ADAT5 

n     CS/CSS 
FACTORS 

PREP.   SEHSORSH 

G.BBCATfRRCAT, 
ACATS,ADATl-4 

2«   PADD G.INTERPSSG/SREL 
PADD   G.INTERPOL/(F) 

OR   PSTART  H.GOtFJ 

27   PXOT  GD.INTERPO 

TACTICAL! 
MOVE- I 
MENT        I 

MINE/ 
COUNTER - 

MINE 

PROTECT 
POSI- 
TIONS 

HAIH- 

TEHAHCE 

SUPPLY 
k 

TRANSPRT 

XP3C0UNTER.C0UNT3 I 

INTERPO- 

LATION 

SEARCH   PREPROCESSOR 

22   pADD G.LONCROLLSSG/SKELOPTSX 
PAOD  G.C^ROL(F) (R)2 

PXOT  CH.AFPSTATSTRAT/TEST 

ROLLUP 
k STATS 
MODULE 

25   PADD  R.COMPXOT(IJ) 
PXQT  G.COMPARE 

DIVISION 
COMPARE 
REPORTER 

Figure E-II-1. Relation of the AFP Combat Support/Combat Service 
Support (CS/CSS) Module to the AFP System in General 
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Section II. INPUT 

E-II-5. The following paragraphs describe the input to the AFP CS/CSS 
Module. 

a. Start data record. 

Columns 

1 
4-5 
6-10 

11-13 

17-19 

Variables Data descri 

ITHTR Theater code, e.g 
ITPD Time period 
IVIS Visibility 

l=clear 
2=degraded 
2=defense light 
3=delay 
4=attack 

IDAY Day or night 
l=day 
2=night 

E=Europe 

Format 

IX 
A3 
14 
13 

13 

b. Weapon type to weapon category link. Blue side. An example to fill 
array LBCAT() is provided in Figure E-II-2. 

Golumns Variables Data description Format 

(first record) 
1-3 

7-9 
10-12 

LBCAT(l) Links weapon #1 to its category 
LBCAT(2) Links weapon #2 to its category 
LBCAT(3)    Links weapon #3 to its category 

3X 
13 
13 
13 

31-33       LBCAT(IO) Links weapon #10 to its category    13 
(Nth record) 

1-3          — —                 3X 
;■ 4-6   .  LBCAT(N-l)* Links weapon # (N-l)*10+l to its   13 

10+1) category 

31-33      LBCAT(N*10) Links weapon #N*10 to its category  13 
(to a 6th record for a total of 60 Blue weapon types) 
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&rATA . 
DATA    f! 

•4 

L   '^I =5BC A T 
kl''SL7'4T9   UZ/Ct/b^   IZiltr'+S    (I) 

111112? 
3      3      3      3      3      4'+ 
5      5       5      5      5      6      6 
7      7      7      7      7      8      8 

LND 
t. * 

L<A 

u 
fc 
3 

6 
c 

2 
5 
6 
S 

TA .    ERRORS:    NOr.E.    TIME: 

9      9     9   1?   12   12    12   12   12 
IG    ID    10   lu   11    11    11   11    11 

SEC.    IMAGE    CO UNT :    6 

Figure E-II-2. Listing of Sample Data Assigning Blue Weapon Types (1-60) 
to Weapon Categories (1-12) 

c. Weapon type to weapon category link. Red side. An example to fill 
array LRCAT() is provided in Figure E-II-3. 

Columns Variables Data description Format 

(records are similar to those for LBCAT above) 
LRCAT(l) 

LRCAT(60) 

ttTA^AjL   31PRC5T. 
DATA   --Rl   51741^   C3/C6/84    12:15:11    (U 

1 1 1 1 1 2 2 Z ? 2 
3      3      3      3      ^      U      «i      t,      u      4 
5 5 5 5 '^ 6 t f f- 7 
77777S8 588 
9      9      9      9       91212121212 

la    IC    IG    IC    IG    11    11     11    11    u 
E^D       ATA.    :RP0HS:   NO'. E .    TIME:       C.5u6    SEC.    I'-'A GE    COUNT:    fc 

Figure E-II-3. Listing of Sample Data Assigning Red Weapon Types 
(1-60) to Weapon Categories (1-12) 

d. Weapon type screen. An example to fill arrays BW() and RW() is 
shown in Figure E-II-4. A value of "Y" turns on a weapon; a value of "N" 
turns off a weapon type. "Y" subjects a weapon type to subsequent screens; 
an "N" bypasses further screens for that weapon type. Furthermore, an "N" 
suppresses the output of the corresponding modulus. The CBT/CS/CSS Module 
regards "missing" moduli to possess the default value "1.0". 
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a; n A T i 
Dai 5     <3 

1. 
2. 

7* 
8* 
9. 

n. 
CA ■ 

L   3 I AD ATI, 
Rl    SL7itT9 

ERRORS 

YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 
YYYYYYYYYY 

:   NONE.   TIME: 

l?:*+5   ( IJ 

.5C8    SEC, I''AGE    COUNT:    1, 

Figure E-II-4. Listing of Sample Data Specifying Whether (Y) or Not (N) 
CS/CSS Logic is Applicable to Blue (1-60) and Red (1-60) Weapon Types 

Columns Variables Data description Format 

(first record) 
1-5 
6 
7 

BW(1) 
BW(2) 

5X 
Switch for Blue type #1 Al 
Switch for Blue type #2     A2 

15 BW(IO) 
(five similar records for Blue types #11 through #60) 

(seventh record) 
1-5 
6 RW(1) Switch for Red type #1 

5X 
Al 

15 RW(IO) 
(five similar records for Red types #11 through #60) 

e. Countermeasure/measure by side by CS/CSS function by weapon type 
screen. Figure E-II-5 displays sample records for filling the arrays 
UFUNO, VFUNO, SFUNO, and TFUN(). A value of "Y" subjects the 
combination to additional screening. A value of "N" bypasses further 
screening, leaving the corresponding countermeasure or measure set to the 
default value of "1.0". A complete file contains 60 records if the AFP 
system is configured for 60 weapon types. 
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iiDATA,L   SIAPATZ, » 
DATA    9S1   SL7t»T9 03/G6/84    12:13:06    111 I 

1. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
A.   • YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
3. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
4. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
s. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
6. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
7. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
3. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
9. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 

ID. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
11. YYYY NYNY YYYY NYNY NN NN YYYY NYNY NYNY NYNY 
12. YYYY NYNY YYYY NYNY NNNN YYYY ^'YNY NYNY NYNY 
13. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
14. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
15. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
16. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
17. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
1". YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
19. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
2^. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
21. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
22. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
23. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
2^, YYYY NYNY YYYY NYNY rjNNN YYYY NYNY NYNY NYNY 
2?-. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
26 . YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
27. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
23. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
29. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
50. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
31. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
32. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
33. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
3*». YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
35. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
36. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
37. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
33- YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
39. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
*♦■:■. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
«4I. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
'42, YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
«3. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
<it . YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
IS. YNYN NNNN NYNY NNNN NNNN YYYY NYNY NYNY NYNY 
^b . YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
«*7. NNNN NNNN NNNN NNNN NNNN YYYY NYNY NYP>1Y NYNY 
US. NNNN NNNN NNNN NNNN NNNN YYYY NYNY NYNY NYNY 
H9. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
5G. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
51. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
52 . YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
53. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
54. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
55. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
56. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
57. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
5a. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
59. YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 
f>C . YYYY NYNY YYYY NYNY NNNN YYYY NYNY NYNY NYNY 

END   DATA.   ETPRORS:   NONE.   TIME:      G.733    SEC.   IMAGE   COUNT:    6C 

Figure E-II-5. Listing of Sample Data Specifying by Countermeasure/Measure 
by Side by CS/CSS Function by Blue and Red Weapon Types Whether (Y) or Not 
(N) Subsequent CS/CSS Logic Is Applicable to the Combination (an "N" leaves 

the corresponding factor set to the default value = 1.0) 
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Columns Variables 

(Ith record) 
1-5 
5 UFUN(1,I) 

7 VFUN(1,I) 

8 SFUN(1,I) 

9 TFUN(l.I) 

10 
• 

— 

46 UFUN(9,I) 

47 VFUN(9,I) 

48 SFUN(9,I) 

49 TFUN(9,I) 

Data description 

Blue counterrneasure, first CS/CSS 
function, Ith Blue weapon 

Blue measure, first CS/CSS 
function, Ith Blue weapon 

Red counterrneasure, first CS/CSS 
function, Ith Red weapon 

Red measure, first CS/CSS 
function, Ith Red weapon 

Blue countermeasure, ninth CS/CSS 
function, Ith Blue weapon 

Blue measure, ninth CS/CSS 
function, Ith Blue weapon 

Red countermeasure, ninth CS/CSS 
function, Ith Red weapon 

Red measure, ninth CS/CSS 
function, Ith Red weapon 

Format 

5X 
Al 

Al 

Al 

Al 

IX 

Al 

Al 

Al 

Al 

f. Countermeasure/measure by side by CS/CSS function by combat 
environment screen. Figure E-II-6 displays sample records for filling the 
arrays EUFUN(), EVFUN(), ESFUN(), and ETFUN(). A value of "Y" subjects the 
combination to additional screening for the current weapon pairing. A 
value of "N" bypasses further screening, leaving the corresponding 
countermeasure or measure set to the default value of "1.0". A complete 
file contains 16 records, one for each combat environment. 
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iHA TA IL 3 IAD AT 3. 
CfeTA    ^Rl SL7m9 D3/Cb/&ii    12:13:27    »11 

1. YY^Y NYNY NYY', NYNN ^■^NNN YYYY NYNY NYNY NYNY 
.■^ YYNY NYMY NYYN NYNN NNNN YYYY NYNY NYNY 'JYNY 7 YY'JY NYNY KYYN NNNN NNNN YYYY f- Y N Y N Y t, Y NYNY 
U UYYY NYNY YNNY NNNY NNNN YYYY h Y N Y NYNY NYNY r YYNY NYNY NYYN NYNN NNNN YYYY NYNY NYNY NYNY 
C- YYMY NYNY NYYN NYNN NNNN YYYY N Y N Y NYNY NYNY 
"7 YYNY NYNY NYYN NNNN NNNN YYYY N Y N Y NYNY NYNY 
,J NYYY NYNY YNNY NNNY NNNN YYYY ^.' Y N Y NYNY NYNY 

YY'.Y NYNY NYYN NYNN NNNN YYYY N Y N Y NYNY NYNY 
1  '   , YY\'Y MYNY NYYN NYNN NNPiN YYYY rj Y N Y r4 Y N Y NYNY 
11   . YYNY NYNY N Y YN NNNN NNNN YYYY NYNY N Y n Y N- Y N Y 
i:. r\YYY NYNY YNNY NNNY NNNN YYYY ^ Y N Y NYNY NYNY 
ij. YYNY NYNY NYYN NYNN NNNN YYYY NYNY NYNY NYNY i^*. YY*!Y NYNY NYYN NYNN NNNN YYYY NYNY NYNY NYNY 
!'■ . YY'-iY NYNY NYYN NNNN NNNN YYYY i\ Y N Y NYNY \YNY 
It:, ^>IYYY NYNY YNNY NNNY NNNN YYYY NYNY N Y r* Y N Y N Y 

E "-D    D / TA .    ERRORS :    NONE.    TIME: .510 ire. I'-* AGE co'J^ iT:    It 

Figure E-II-6. Listing of Sample Data Specifying by Countermeasure/Measure 
by Side by CS/CSS Function by Combat Environment Whether (Y) or Not (N) 
Subsequent CS/CSS Logic Is Applicable to the Combination (an "N" leaves 

the corresponding factor set to the default value = 1.0) 

Columns Variables 

(Ith record) 
1-5 

6 EUFUN(1,I) 

7 EVFUN(1,I) 

8 ESFUN(1,I) 

9 ETFUN(1,I) 

10 
• 

  

46 EUFUN(9,I) 

47 EVFUN(9,I) 

48 ESFUN(9,I) 

49 ETFUN(9,I) 

Data description 

Blue countermeasure, first CS/CSS 
function, Ith combat environment 

Blue measure, first CS/CSS 
function, Ith combat environment 

Red countermeasure, first CS/CSS 
function, Ith combat environment 

Red measure, first CS/CSS 
function, Ith combat environment 

Blue countermeasure, ninth CS/CSS 
function, Ith combat environment 

Blue measure, ninth CS/CSS 
function, Ith combat environment 

Red countermeasure, ninth CS/CSS 
function, Ith combat environment 

Red measure, ninth CS/CSS 
function, Ith combat environment 

Format 

5X 
Al 

Al 

Al 

Al 

IX 

Al 

Al 

Al 

Al 

E-II-8 
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g. Countermeasure/measure by side by CS/CSS function by Red weapon 
category by Blue weapon category screen. Figure E-II-7 displays sample 
records for filling the arrays UCAT(), VCAT(), SCAT(), and TCAT(). If 
screening by all preceding switches has been passed, a value of "Y" causes 
retrieval of the nondefault value for the corresponding countermeasure or 
measure. A value of "N" causes the corresponding countermeasure or measure 
to be set to the default value "1.0". A complete file contains 108 records 
(12 weapon categories x 9 CS/CSS functions). 

Columns Variables Data description Format 

((K-1)*9+Ith record) 

1-4 
5      UCAT(I,1,K) 

6 

7 

VCAT(I,1,K) 

SCAT(I,1,K) 

TCAT(I,1,K) 

60 UCAT(I,12,K) 

61 VCAT(I,12,K) 

62 SCAT(I,12,K) 

63 TCAT(I,12,K) 

Blue countermeasure, Ith CS/CSS 
function, first Red category, 
Kth Blue category 

Blue measure, Ith CS/CSS 
function, first Red category, 
Kth Blue category 

Red countermeasure, Ith CS/CSS 
function, first Red category, 
Kth Blue category 

Red measure, Ith CS/CSS 
function, first Red category, 
Kth Blue category 

Blue countermeasure, Ith CS/CSS 
function, 12th Red category, 
Kth Blue category 

Blue measure, Ith CS/CSS 
function, 12th Red category, 
Kth Blue category 

Red Countermeasure, Ith CS/CSS 
function, 12th Red category, 
Kth Blue category 

Red measure, Ith CS/CSS 
function, 12th Red category, 
Kth Blue category 

4X 
Al 

Al 

Al 

Al 

IX 

Al 

Al 

Al 

Al 

E-II-9 
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ir* TA.L   31iCATS, 
DATA   9S1   SLT^TS 03/afc/8a   12:1'*:] 12    Jll 

1. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
2. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
3. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
4. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
5. MNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
6* YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
7, NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNiY NYNY NYNY NYNY NYNY 
S • tiYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
«. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 

10. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
11. NYNY NYNY NYNY NYNY \YNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
12. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY' YNNY YYYY YYYY YYYY 
13. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NY'-'Y NYNY 
f*. NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
IZ. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
lb. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
17. •JYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
13. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
19. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
25. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
2j. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
22. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
23. .•;NNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
2<». YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YY YY YYYY 
2t. 'JYNY NYNY NYNY NYNY NYKY NYNY NYNY NYNY NYNY NYNY NY NY NYNY 
2i>. ^^YNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYWY NYNY 
27. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
2i. YYYY YYYY YYYY YYYY YYYY YYYY YYYY •NYYN NYYN YYYY YYYY YYYY 
29, NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
3:-;. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
31. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
22. NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
33. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
34. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
35. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY fMYNY NYNY NYNY NYNY 
36. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
37. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
38. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYHY NYNY 

Figure E-II-7. Listing of Sample Data Specifying by Countermeasure/Measure 
by Side by CS/CSS Function by Red Weapon Category (1-12) by Whether (Y) or 
Not (N) the Corresponding CS/CSS Factor Is Applicable to the Combination 

(an "N" leaves the factor set to the default value = 1.0) 
(page 1 of 2 pages) 
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39. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
«0. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
<»1. NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
«»2. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
43. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
•IH. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
<»5. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
46. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
47. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
4a. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
49, NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
50. NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NSNN NNNN 
51. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
52. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
53. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY MYNY NYNY 
54. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
55. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
56. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
57. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
58. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
59. •iNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NMNN NNNN 
60^ YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
61. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
62. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
63. NYNY NYNY NYNY NYNY NYNY NYNY MYNY NYNY NYNY NYNY NYNY NYNY 
64. YNNY YNNY YNNY YNNY YNNY YNNY YNNY NNNN NNNN YNNY fiUt YNNY 
es. NNNY NNNY NNNY NNNY ■(NMY NNNY NNNY NNNN NNNN NNNY NNNY NNNY 
66. NYYN NYYN NYYN NYYN NYYN NYYN NYYN NNNN NNNN NYYN NYYN NYYN 
67, NNNY NNNY NNNY NNNY NNNY NNNY NNNY NNNN NNNN NNNY NNNY NNNY 
6S . ^JNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
69. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
70. NYNY NYNY NYNY NYNY >(YNY NYNY NYNY NYNY NYNY NYNY NY«»Y NYNY 
71. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYVY NYNY 
72. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
73. YNNY YNNY YNNY YNNY YNNY YNNY YNNY NNNN NNNN YNNY YNNY YNNY 
74. NNNY NNNY NNNY NNNY NNNY NNNY NNNY NNNN NNNN NNNY NNNY NNNY 
75. NYYN NYYN NYYN NYYN NYYN NYYN NYYN NNNN NNNN NYYV NYYN NYYN 
76. NNNY NNNY NNNY NNNY NNNY NNNY NNNY NNNN NNNN NNNY NNNY NNNY 
77. iNNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NMNN NNNN NNiNN 
73. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
79, NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
8C. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
li* NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
82. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
63. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
34. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
85. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
86. NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
87. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
88. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
89, NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NY^4Y 
9G, NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
91. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
9.?. MYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
93. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
94. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYVY NYNY 
95. NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
96. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
<:7. NYNY NYNY NYNY NYNY vYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
98 . NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
99 . NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 

1 CD. YYYY YYYY YYYY YYYY YYYY YYYY YYYY NYYN NYYN YYYY YYYY YYYY 
101. NYNY NYNY NYNY NYNY ■JYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
1 "2 . YYYY YYYY YYYY YYYY YYYY YYYY YYYY YNNY YNNY YYYY YYYY YYYY 
1:3. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNN NYNN NYNY NYNY NYNY 
104. •:NNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN NNNN 
IDS. YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY YYYY 
1 Cfc. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
1 Z7 . NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 
: 08. NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY NYNY 

E».D DATA. ERRCRS: NON£. TIME: L.Q'*! SEC. IMAGE COUNT: IDS 

Figure E-II-7. Listing of Sample Data Specifying by Countermeasure/Measure 
by Side by CS/CSS Function by Red Weapon Category (1-12) by Whether (Y) or 
Not (N) the Corresponding CS/CSS Factor Is Applicable to the Combination 

(an "N" leaves the factor set to the default value = 1.0) 
(page 2 of 2 pages) 
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h. CS/CSS function weights by combat environment. Figure E-II-8 
displays sample records for filling array A(). Each record provides the 
weights for a single combat environment. The weights express the relative 
importance or significance of CS/CSS functions in a combat environment. A 
complete file contains 16 records. 

a'ATA.L   31A0ATU. 
DATA   9fil   SL7ttT9   C3/C6/8t    12:13:a0    111 

1 .5 CO .SCO 1 .030 1 .000 .000 .250 l.OOC i.onc 1.30G 
z .SCO .500 1.000 1 .000 .000 .25C l.COO 1 .CCD l.OCu 
3 .750 .750 1.25D .ECO .000 1.000 l.CDC l.CCO l.DOC 
t l.CCO 1 .000 i.noo .250 .000 .250 i.COC 1 .000 l.OOQ 
s. .5 CO .SCO 1.000 1 .ceo .000 .250 l.COO 1 .CCD l.OCC 
6. •                    -1           .500 .500 l.COO 1 .OCD .000 .250 l.OCC 1 .coo l.DCD 
7 .750 .750 1 .250 .500 .000 1 .300 l.OCC i.cro l.DOG 
■3 1 l.CCO 1 .COC 1 .000 .250 .GOO .250 1.000 1 .ODC l.DCu 
9 • SCO .SCO 1 .000 1 -cro .000 .250 1 . c oc 1 .coc l.OCG 

10. .500 .500 1 .0 00 1 .GCO .GCO .250 1.030 1 .CDD 1 .oro 
H' .750 .750 1.250 .500 .000 1 .oCQ l.CCQ 1 .ODD 1 .000 
12. l.CCO 1 .000 1 .TOO .250 .000 .250 1.000 1 .one 1.300 
13. .SCO .500 i.noo 1 .CCD •ono .250 l.CCO 1 .coo i.crc 
14. .SCO .500 1.000 1 .oro .ODD .250 1.000 l.QOC i.acc 
i: .750 .750 i.25Q .SCO • GOQ 1.000 l.OCD 1 .CCD i.acc 
16 i.nco 1 .OGO l.OOQ .250 .000 .250 1.000 l.QDD l.OOG 

ENO   0/ ITA.   ERFORS:   NONE. T IME : C.550    SEC. IMAGE COUNT: lb 

Figure E-II-8. Listing of Sample Data Specifying CS/CSS Function 
Weights by Combat Environment 

Columns Variables 

(Ith record) 
1-5 
6-11 A(1,I) 

12-17 A(2.I) 

Data description 

Weight for first CS/CSS function 
in Ith combat environment 

Weight for 2nd CS/CSS function 
in Ith combat environment 

Format 

5X 
F6.4 

F6.4 

54-59 A(9,I) Weight for 9th CS/CSS function 
in Ith combat environment 

F6.4 

i. CS/CSS functional factors by countermeasure/measure, by side, and by 
function. Figure E-II-9 displays sample records for filling the array A(). 
A complete file consists of nine records. (In the current AFP formulation, 
the "fifth" CS/CSS function is "empty.") 

E-II-12 
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1 2 3 
1234 567 8901234 567890123 4 567890123 4 567 

Tactical  movement 
Bridging 
Mine/countermine 
Protect,   positions 
not  used 
C2EW 
Medical 
Maintenance 
Supply  &  trans- 

portation 

.96 1.15 .95 1.12 
1.00 1.05 1.00 1.22 

.85 1.10 1.05 1.14 
1.00 .90 1.00 .87 
1.00 1.00 1.00 1.00 

.80 1.00 .90 1.00 
1.00 .99 1.00 .99 
1.00 .88 1.00 .83 
1.00 .95 1.00 1.00 

Figure E-II-9.    Listing of Sample Data Specifying the CS/CSS 
Countermeasure/Measure Factors by Side by CS/CSS Function 

Columns Variables 

(Ith recor 
1-5 
6-13 

d) 

U(I) 

14-21 V(I) 

22-29 S{I) 

30-37 T(I) 

Data description 

Blue countermeasure factor for 
the Ith CS/CSS function 

Blue measure factor for the 
Ith CS/CSS function 

Red countermeasure factor for 
the Ith CS/CSS function 

Red measure factor for the 
Ith CS/CSS function 

Format 

5X 
F8.4 

■8.4 

F8.4 

"8.4 

E-II-13 
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Section III. OUTPUT 

E-II-6. The usual practice is to execute the AFP CS/CSS Module for a 
specific combat environment and for specific Blue and Red division types. 
A complete set of CS/CSS moduli corresponding to Blue and Red weapon type 
pairings is output to a file (Unit 25) as type 200 records. If there are 
60 Blue and 60 Red weapon types, separate Blue and Red moduli are output 
for each of the 3,600 pairings for a total of 3,600 Blue and 3,600 Red 
moduli. Figure E-II-10 displays sample extracted records from a standard 
CS/CSS Module output file. The fields of each record have the following 
significance: 

Columns Variables 

(any recor d) 
1-6 ISCNT 

7-9 ITHTR 
10-13 ITPD 

,    14-15 IVIS 
17-19 IPOS 
20-22 IDAY 
23-27 IB 
28-37 BF 
38-42 IR 
43-52 RF 

Data description        Format 

Identifier of modulus record; 16 
always ISCNT=200 

Theater identifier A3 
Timeframe 14 
Visibility condition 13 
Posture identifier 13 
Day/night identifier 13 
Blue weapon type identifier 15 
Blue CS/CSS modulus FIO. 
Red weapon type identifier 15 
Red CS/CSS modulus FIO. 

E-II-14 
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Thea- ' Time Pos-                 Blue Blue Red Red 
ISCNT ter        pd     Vis ture   Day      Wpn ID Modulus Wpn ID Modulus 

2 0C fc          1       1 1        1              1 .^870^3 1 1.154461 
20C E          1       1 1        1              1 .987073 2 1.194461 
200 E         11 1        1              1 .C8?0'3 7 1 .194461 
200 £          11 1        1              1 .9570^3 4 1 .194461 
200 E         1       1 1        1              1 .957073 5 1.194461 
200 E          1       1 1        1              1 .957073 6 1.194461 
200 c          11 1        1              1 .^87073 7 1.194461 
200 £          1       1 1        1              1 .937073 n 1 .194461 
200 E          1       1 1        1              1 .^870^3 Q 1.19 4 4 61 
200 

• 
E          1       1 1        1              1 ."^37073 10 1.194461 

• 

2 00 E          1       1 1        1              1 .C87C73 6C 1.194461 
200 E         11 11           2 .^87073 1 1.194461 
200 E         1       1 1      1           2 .987073 2 1.19 4 4 61 
200 i-         11 1      1            2 .0870^3 7 1.194461 
200 E         11 1      1            2 .987073 4 1.1944 61 
200 E          11 11           2 .987073 S 1 .194461 
200 E         1       1 1       1            2 .987073 6      ■ 1 .194461 
200 C                 11 11            t: .9670^3 7 1.194461 
200 C                   1             1 11            2 .987073 P 1 .194461 
2Q0 E         1      1 11            d. .087073 c 1 .194461 
ZOO 

• 
E         1       1 11             c .087073 10     ' J .194461 

200 E         1       1 11          z .957073 6C      ' I .194461 
200 t          11 11,               ^ .937073 1      ' 1.194461 
200 E          1       1 11           3 .987073 2      ■ 1.194461 
200 E          1       1 11           3 .957073 7 1 .194461 
200 E         11 11            3 .987073 4 1 . 194461 
200 L          11 11            ^ .987073 5      ' 1.194461 
200 c               11 11           5 .987073 6      ' 1 .194461 
200 E          1       1 11           3 .9370^3 7 1 .194461 
200 E         1       1 11           "^ .'587073 « 1.194461 
200 1                    11 11           ^ .987073 9       ' I .104461 
200 

• 
E          1       1 11           ■^ .037073 10     - .194461 

2 00 E          1       1 11           3 .987073 bO      ' 1 . 194461 
2 00 E          1       1 1       1            4 .987073 1       1 .194461 
200 t         1       1 11            A .087C73 2      * .194461 
200 f.          ■]       ■] 11            4 .987073 7           1 .19 4 4 61 
200 c               11 1       1            4 .987073 4      • .194461 
200 t         11 11              4 .987073 5      1 .194461 
200 t       1     1 1        1              4 .987073 6      1 .194461 
2 00 i;               1           'I 1      "1             4 .C87073 7      1 .19 4 4 6 1 
2 00 t       1     1 1       1             4 , c fi 7 r> 7 -^ ?      1 .194461 
200 E          1       1 1       1             4 .OS7G73 0        1 . 1944c1 
200 £          11 1       1             4 .987073 10      1 . 194461 

Figure E-II-10. Example Extract Records from File of Blue and Red 
CS/CSS Moduli Output by the AFP CS/CSS Module 
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Section IV. RUNSTREAM 

E-II-7. The CS/CSS Module must be executed as part of full-scale AFP 
system application. That is, in AFP system work involving execution of the 
AFP Combat Module, Combat Module output should always be processed by the 
CBT/CS/CSS Merge Module. The CBT/CS/CSS Merge Module requires, in addition 
to output of the Combat Module, CS/CSS moduli produced by the CS/CSS 
Module. But whereas, the CBT/CS/CSS Merge Module should be executed ewery 
time the Combat Module is run (e.g., 160 times in the production of H- 
series mechanized division potentials involving 10 replications of the 
Combat Module in each of 16 combat environments), the CS/CSS Module must be 
run only enough times to produce the needed number of distinct sets of 
CS/CSS moduli. In the case just mentioned, only four sets of moduli were 
needed, one for each of the usual AFP postures: RAPD, STATIC, RADE, and 
BAPD. Those sets were applied for those postures in both day and night and 
in both clear and degraded visibility. Four different sets of CS/CSS 
moduli were needed for the J-series mechanized division production. Hence, 
production of CS/CSS moduli for the H- and J-series division required a 
total of eight executions of the CS/CSS Module. The runstreams for 
execution of the CS/CSS Module were generated by a short SSG program. That 
SSG program is shown in Fi,gure E-II-U. The CS/CSS Module is not executed 
as part of the AFP interpolation process described in Appendix I. Modified 
routines from the CS/CSS Module are imbedded within the AFP Interpolation 
Module. The Interpolation Module requires many of the same input as does 
the CS/CSS Module. The Interpolation Module requires its own special 
runstreams; these may be generated by an SSG program described in Appendix 
I. 

! 

asSG.BK 
SGS 
FPRCEIM  HHOO 

•       FORCEOUT HM80 
5 YEAR BD 
6 FFILE H7CSCSSI 
7 ENv 01  rz 03 ni 
8 ENVO   01   06   11   at 
9 IVIS   1      I       I      1 

iO IPOS   12      3      1 

ii 
13   
ik 3E0F 
is. SKEL 

if 
20 
21 
22 

IDAY   1111 
FIL ADATl ADAT2 ADAT3 ADATM ACATS BBCAT RRCAT 
NUMS  n     12    13    11     lb     17    18 
aror 

23      KASG.T 15, 
f«       *INCREMrNT A TO CFIL.ID 
S  .    ««SD,I CMUMS,ltA,13.,///lPD 
26      »FD G6GrCTEST.CFIL,l,«.IJ.CNUMS.l.A.in. 
It      ♦LOOP    .A 

•INCREKCNT    IE   TO   tENV.lJ 
«ED   trFILE,l,l,lD.CFORCEIM,l,F,I3EtENV,l,IE,13,I5. 
•DATA.L   IS. 

UXOT G6GECTEST.899CSC5S/HAIN 
E  CYEAR,l,Fil3  EIVI5,1,IE,13  CIPOS,1,IE,13  EIDAY ,1,IE,13 

«ED 25.,HTCSCSS.E FORCE OUT, 1 ,F , I 3EE EN VO , I ,IE , 1 3 
M rn c 1 c 

|a 
29 -. -  
30 to ATA,L 15. 
31 SEND 

33 
3«l --  
35 HERS 15. 
ift lERS 25. 
37 ♦LOOP    .IE 
3B ♦INCREMrMT A TO CNUMS,13 
39 »FREE tr'UMS,l,A,13. 
<I0 ♦LOOP    .A 
41 (FREE 15. 

HFREE 25. 
♦LOOP    .F 

^ M 

Si 
«M       SECF 
<t5       aEOF 

Figure E-II-11. Example SSG Program for the Generation 
of CS/CSS Nodule Runstreams 
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a. SGS Section. The SGSs specify the symbols and controls necessary to 
generate correct runstreams. The examples in Figure E-II-U are correct 
for generation of one runstream involving four executions of the CS/CSS 
Module for the H-series mechanized division. Different specifications of 
the SGSs are required for, say, the J-series division. However, symbols 
for both the H- and G-series divisions could be included within the SGS 
definitions leading to the generation of both runstreams in a single 
execution of the SSG program. Suitable SGS definitions can lead to 
generation of many runstreams in a single execution of the SSG program. 

(1) FORCEIN. The SGS "FORCEIN" specifies the symbol(s) appearing in 
the names of elements containing the appropriate CS/CSS factors. In the 
example, the single symbol "HMOO" leads to generation of a single 
runstream. If the same SGS included a second symbol, say "JMOO," a second 
runstream would be generated. Of course, a second symbol here means that 
additional symbols must be included in some other SGSs as well. 

(2) FORCEOUT. The SGS "FORCEOUT" specifies the s^bol(s) to appear 
in the names of the output runstream element and CS/CSS Module elements. 
In the example, the FORCEIN and FORCEOUT symbols differ; in general, the 
symbols may be the same or different as convenient. If the SGS FORCEIN 
includes a second symbol, so too should the SGS FORCEOUT. 

(3) YEAR. The SGS "YEAR" specifies a year symbol that will appear in 
each CS/CSS moduli record output. If the SGS FORCEIN includes a second 
symbol, so too should SGS YEAR. 

(4) FFILE. The SGS "FFILE" specifies the name of the file containing 
the elements providing input CS/CSS factors. The elements corresponding to 
all postures or environments and all divisions specified in SGS FORCEIN 
must be located in the single file specified. 

(5) ENV. The SGS "ENV" specifies the environmental symbols that 
appear in the element names of the input CS/CSS factors. The same symbols 
must apply to all divisions specified in SGS FORCEIN. In the example 
shown, only four environmental symbols are specified. From 1 to 16, such 
symbols are permitted. 

(6) ENVO. The SGS "ENVO" specifies the environmental sjmibols that 
appear in the element names of the output CS/CSS moduli. The same symbols 
must apply to all divisions specified in SGS FORCEIN. In the example 
shown, only four environmental symbols are specified. From 1 to 16, such 
synbols are permitted, but the numbers of symbols in SGSs ENV and ENVO 
should be the same. Note that the symbols defined in the example SGSs ENV 
and ENVO are not identical. The symbols may be identical or different, as 
convenient. The differences shown in the example are simply the result of 
different outlooks by the AFP CS/CSS and combat teams. (Note that the 
posture is the same in environments 2 and 6. Also, the posture is the same 
in environments 3 and 11.) 
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(7) IVIS. The SGS "IVIS" specifies the visibility symbols that will 
appear in the CS/CSS moduli output records. As many symbols should appear 
in SGS IVIS as in SGS ENV. The same symbols are used for all divisions 
defined in SGS FORCEIN. 

(8) IPOS. The SGS "IPOS" specifies the posture symbols that will 
appear in the CS/CSS moduli output records. As many symbols should appear 
in SGS IPOS as in SGS ENV. The same symbols are used for all divisions 
defined in SGS FORCEIN. 

(9) IDAY. The SGS "IDAY" specifies the day/night s^^bols that will 
appear in the CS/CSS moduli output records. As many symbols should appear 
in SGS IDAY as in SGS ENV. The same symbols are used for all divisions 
defined in SGS FORCEIN. 

(10) FIL. The SGS "FIL" specifies the names of elements containing 
data input to the CS/CSS Module. The data are described in the INPUT 
section. ■        ,•■ 

(11) NUMS. The SGS "NUMS" specifies the logical device numbers of 
temporary files into which the corresponding elements named in SGS FIL are 
copied prior to execution of the CS/CSS Module. 

b. SKELeton Section.  In accord with the above-described SGSs, the SKEL 
section generates as many runstream elements (assumed to be used as ADD not 
as START elements) as there are divisions defined in SGS FORCEIN. Note 
that the SKEL is based on the assumption that runstream elements will all 
be breakpointed to file G6GECTEST and that all CS/CSS moduli output 
elements will be written to file H7CSCSS. Both these file names may be 
changed within the SKEL, or, if name changes are expected to be frequent, 
new SGSs may be defined in the SGS section and referenced in the SKEL 
section. 

c. Runstream Example. Figure E-II-12 displays an example runstream 
generated by the example program in Figure E-II-Il. Note that, because the 
SGS in the example specified four environments, the single runstream 
includes four executions of the CS/CSS Module ((3XQT 
G5GECTEST.899CSCSS/MAIN). 
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1 
2 
3 
f* 
c 

fc 
7 
8 
9 

ID 
11 
12 
13 
!«♦ 
15 
16 
17 
IB 
l*? 
2C 
21 
22 
23 
2M 
25 
26 
27 
28 
20 

• 30 
31 
3? 
37 
3tt 
35 
36 
37 
3P 
39 
'♦C 
m 
42 

<»5 
46 
'I? 
ie 
«»9 
50 
51 
52 
53 
5«» 
55 
56 
57 
SB 
5° 
6r 
61 

HDG UN 
ELT ,L 
ASG,A 
ASG.A 
ASG ,T 
fl S G , T 
ASG.T 
ED    GfcG 
ASG,7 
TD GbC 
flSGfT 
ED G6C 
ASG.T 
TD GeG 
ASG ,T 
ro GfcG 
ASG,T 
ED G6C 
ASG ,T 
ED G6G 
ED K7C 
DATA,L 
END 
XQT Gfa 

E E 
ED 25. 
ERS 15 
ERS 21 
EC H7C 
DATA.L 
ESiD 
XCT    Gfc 

E F 
ED. 25. 
ERS 15 
ERS 2 5 
ED H7C 
DATA,L 
END 
XQT Gb 

E E 
ED 25, 
ERS IE 
ERS 2 5 
ED H7C 
DATA, L 
END 
XCT Gt 

E e 

CLAS 
GbGE 
H7CS 
H7CS 
25., 
15. n., 
F CTE 
12.. 
ECTE 
13., 
ECTE 
14., 
FCTE 
lb, , 
rCTE 
17., 
ECTE 
la., 
ECTE 
SCSS 
15. 

SIFIED CSrSS MOD H^6D 
CTEST.GOMCD/MI-°G 
CSSI. .CSCSS   FACTORS    IM 
CSS. .CSCSS    MOC'ULT    ^UT 
///I HOC .TEMP   OUTPUT 

///iro 
ST.ADATl,!!, 
///ICD 
ST.ADAT2,1?. 
///ICO 
ST.ACAT3,1?. 
///ITQ 
ST.ADATH,14. 
///ICQ 
ST .ACATS ,lfc. 
///ICO 
ST.3BCAT,17. 
///ICQ 
ST.RRCfiT.lB. 
I.H*1D0F01,15. 

rECTFST.B99CSCSS/MflIK' 
n      1       1       1 
,H7CSCSS.H»'8nEDl 

5CSSI.MMC0E32,15. 
15. 

rECTEST.P99CSCSS/MAIK' 
C  1  2  1 
,H7CSCSS .HMS'^EDb 

SCSSI.(-'MC0E33,15. 
15. 

rECTEST.699CSCSS/l'AIN 
r      1       J      1 
,H7CSCSS,HM&nEl1 

iLD 
£ER 
aER 
oiFR 
SFR 
SFR 
3FP 
2FR 
alFR 
SFR 
3FR 
2FP 

25 - 
S 11 
S 2 5 
EE 1 
EE 1 
EE 1 
EE 1 
EE 1 
EE 1 
EE 1 
EE I 
EL 2 

SCSSI.HMnaE3'4,l 5. 
15. 

rECTEST.699CSCSS/MAIN 
r 1 <4  1 
,H7cscss.H^'e"r'^'+ 

Figure E-II-12. Example Runstream for Execution of the AFP 
Combat Support/Combat Service Support (CS/CSS) Module 
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Section V. PROGRAM 

E-II-8. Figure E-II-13 displays the basic logical flow of the AFP CS/CSS 
Module. 

E-II-9. The source listings of the main program and subprograms of the AFP 
CS/CSS Module are displayed in Figures E-II-14 through E-II-21. The source 
listings include some intralinear comments. The following paragraphs 
provide additional commentary. 

E-II-10. Figure E-II-14 presents the source listing of the main program of 
the CS/CSS Module. 

a. The main program declares most of the reference arrays used in the 
CS/CSS Module. Most of these are given short definitions in lines 25-45 of 
the source listing of subprogram CSCSS shown later in Figure E-II-15. 
Because of their importance throughout the module, the arrays and their 
dimensioning parameters are defined at somewhat greater length in the 
following paragraphs. 

(1) M is a parameter specifying the number of Blue weapon types. 

(2) N is a parameter specifying the number of Red weapon types. 

(3) NFUNS is a parameter specifying the number of CS/CSS functions. 

(4) NENV is a parameter specifying the number of combat environments. 

(5) NCATS is a parameter specifying the number of weapon categories. 

(6) BW(M), the array BW() stores a 'Y' (yes) or 'N' (no) indicating 
whether the m-th Blue weapon type is to be subject to subsequent CS/CSS 
logic. 

(7) RW(N), the array RW() stores a 'Y' (yes) or 'N' (no) indicating 
whether the n-th Red weapon type is to be subject to subsequent CS/CSS 
logic. 

(8) UFUN(NFUNS,M), the array UFUN() stores a 'Y' (yes) or 'N' (no) 
indicating whether the m-th Blue weapon type is to be subject to subsequent 
CS/CSS logic for the countermeasure of the nfuns-th CS/CSS function. 

(9) VFUN(NFUNS,M), the array VFUN() stores a 'Y' (yes) or 'N' (no) 
indicating whether the m-th Blue weapon type is to be subject to subsequent 
CS/CSS logic for the measure of the nfuns-th CS/CSS function. 

(10) SFUN(NFUNS,N), the array SFUN() stores a 'Y' (yes) or 'N' (no) 
indicating whether the n-th Red weapon type is to be subject to subsequent 
CS/CSS logic for the countermeasure of the nfuns-th CS/CSS function. 
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1 PARAfETPR M=6n,N=6G,NFUNS=9,NENV=16,NCATS=12 
2 C 
3 CHARACTER*! 3W (f») , RW (•<), U FUN ( N FUNS , M ), V FU»< ( M FUN S ,«) , 
4 *SFU>4(NFUNS,N),TrUN(NFUNS,N),EUFUN(NFUNS,NENV),EVFUM(NFUNS,NENV), 
5 *ESFU^(NFU'^S,NENV),tTFUN(NFUNS,NFNV),UCAT(NFUNS,NCATS,^JCATS), 
6 *VCAT<NFUNS,NCATS,NCATS),SCAT(NFUNS,NCATS,NCATS), 
7 *TCAT(NFUNS,NCATS.NCATS) 
e c 
9 CHARACTER ITHTR*!, ROERR*SO 

10 c 
11 DIMENSION A(NFUNS ,NENV) ,LBCAT(M1 ,LRCAT(N) 
12 C 
13 COMMON/FACTOR/U(NFUNSJ,V(NFUMS),SCNFUNS),T(NFUNS) 
14 COhMON/4uRK/IWRK;,ISCNT,ITHTR,ITP0,IVISX,:POSX,.I0AYX 
15 C 
16 DATA NPOS ,N0AY/4,2/ 
17 C 
18 C 
19 C 
20 INFILE=17 
21 CALL GETCAT(L3CAT,f<,'8BCAT-FILE',INFILE) 
22 f INFILE=1£ 
23 CALL G£TCAT(LRCAT,N,'RRCAT-FILE .INFILE) 
24 C 
25 CALL GETDAT(1,N,NFUNS,NENV,UFUN,VFUN.SFUN,TFUN, 
26 •EUFUN,EVFUN,ESFUN,tTFUN,BU,RW,A) 
27 C 
28 CALL GETFAC(U,V,S,T,NFUNS) 
29 C 
30 CALL GTCATV(UCAT,VCAT,SCAT.TCAT,NFUNS,NCATS) 
31 C 
32 IwflK=25 
33 ISCNT=2C0 
34 
35 
36 GO TO 12C 
37 113 READ(0,115 ) RDERR 
3a nsFOR-^ATCAgo)                           ' 
39 PRINT*, 'ERR IN READING INPUT VARIABLES: >..  •   ■ 
40 PRINT*,' R£CORD=',RDERR 
41 STOP 
42 120 PRINT*.'AT END - INPUT VARIABLES 
43: C      ITHTR=*  E' 
44 C ITPD=1 
45 C DO 5C IVIS=1,1 
46 IVISX=IVIS 
47 C DO iO IP0S=1,1 
46 IPOSX=IPOS 
49 JP0S=4 
50 IF ( IPOSX.EQ.'. 5 JP0S = 1 
51 C 00 30 IDAY=1,1 
52 IDAYX=IDAY 
53 CALL CSCSS('«,N,NFUNS,IVIS,IPOS,IDAY,NENV,UFUN,VfUN,SFUN,T>:UN, 
54 *£UFUN,EVFUN,hSFUN,£TFUN,BW,PU,NPOS,NDAY,A,JPOS, 
55 *LBCAT,LRCAT,UCAT,VCAT,SCAT,TCAT,NCATS) 
56 C  30 CONTINUE 
57 C4GC0NTINUE 
53 C50C0NT1NUE                                  ., 
59 STOP  'DONE' 
40 c N 0 

Figure E-II-14. Source Listing of Main Program CS/CSS/MAIN 

of the AFP CS/CSS Module 

READ (5 , 1C0,ERR = 1105 ITHTR,ITPO, IVIS,IPOS,IDAY 
100 FORMATClx ,A3,14,313) 
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(11) TFUN(NFUNS,N), the array TFUN() stores a 'Y' (yes) or 'N' (no) 
indicating whether the n-th Red weapon type is to be subject to subsequent 
CS/CSS logic for the measure of the nfuns-th CS/CSS function. 

(12) EUFUN(NFUNS,NENV), the array EUFUN() stores a 'Y' (yes) or 'N' 
(no) indicating whether subsequent CS/CSS logic is to be applied for the 
Blue countermeasure of the nfuns-th CS/CSS function in the nenv-th combat 
environment. 

(13) EVFUN(NFUNS,NENV), the array EVFUN() stores a 'Y' (yes) or 'N' 
(no) indicating whether subsequent CS/CSS logic is to be applied for the 
Blue measure of the nfuns-th CS/CSS function in the nenv-th combat 
environment. 

(14) ESFUN(NFUNS,NENV), the array ESFUN() stores a 'Y' (yes) or 'N' 
(no) indicating whether subsequent CS/CSS logic is to be applied for the 
Red countermeasure of the nfuns-th CS/CSS function in the nenv-th combat 
environment. 

(15) ETFUN(NFUNS,NENV), the array ETFUN() stores a 'Y' (yes) or 'N' 
(no) indicating whether subsequent CS/CSS logic is to be applied for the 
Red measure of the nfuns-th CS/CSS function in the nenv-th combat 
environment. 

(16) UCAT(NFUNS,NCATS,NCATS), the array UCAT() store a 'Y' (yes) or 
'N' (no) indicating whether subsequent CS/CSS logic is to be applied for 
the Blue countermeasure of the nfuns-th CS/CSS function involving pairings 
of a j-th Red category weapon with a k-th Blue category weapon. 

(17) VCAT(NFUNS,NCATS,NCATS), the array VCAT() stores a 'Y' (yes) or 
'N' (no) indicating whether subsequent CS/CSS logic is to be applied for 
the Blue measure of the nfuns-th CS/CSS function involving pairings of a j- 
th Red category weapon with a k-th Blue category weapon. 

(18) SCAT(NFUNS,NCATS,NCATS), the array SCAT() STORES A 'Y' (yes) or 
'N' (no) indicating whether subsequent CS/CSS logic is to be applied for 
the Red countermeasure of the nfuns-th CS/CSS function involving pairings 
of a j-th Red category weapon with a k-th Blue category weapon. 

(19) TCAT(NFUNS,NCATS,NCATS), the array TCAT() stores a 'Y' (yes) or 
'N' (no) indicating whether subsequent CS/CSS logic is to be applied for 
the Red Measure of the mfuns-th CS/CSS function involving pairings of a j- 
th Red category weapon with a k-th Blue category weapon. 

(20) A(NFUNS,NEN\/), the array A() stores numerical weights (usually on 
the interval 0.00 - 1.25) to be applied as multipliers of the nfuns-th 
component (corresponding to the nfuns-th CS/CSS function) of the CS/CSS 
modulus for nenv-th combat environment. 
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(21) LBCAT(M), the array LBCAT() stores the index of the ncats-th 
weapon category corresponding to the m-th Blue weapon type. 

(22) LRCAT(N), the array LRCAT() stores the index of the ncats-th 
weapon category corresponding to the n-th Red weapon type. 

(23) U(NFUNS), the array U() stores the Blue countermeasure factors 
corresponding to the nfuns-th CS/CSS functions. 

(24) V(NFUNS), the array V() stores the Blue measure factors 
corresponding to the nfuns-th CS/CSS functions. 

(25) S(NFUNS), the array S() stores the Red countermeasure factors 
corresponding to the nfuns-th CS/CSS functions. 

(26) T(NFUNS), the array T() stores the Red measure factors 
corresponding to the nfuns-th CS/CSS functions. 

b. The main program declares arrays, initializes a few variables, calls 
data input routines, calls the principal subprogram CSCSS to compute and 
output moduli, and terminates the execution of the module. The call to the 
subprogram CSCSS originally lay within a triply nested loop structure over 
combat environments; however, the limiting statements of the loops have 
been converted to comment statements inasmuch as only one combat 
environment is processed in a single execution of the module. 

(1) Line 1 declares the parameters defined in paragraph E-II-lOa 
immediately above. 

(2) Lines 3-7, 11, and 14 declare the arrays defined in paragraph 
E-II-lOa immediately above. 

(3) Line 21 calls subprogram GETCAT to input and store the weapon 
categories corresponding to the Blue weapon types. 

(4) Line 23 calls subprogram GETCAT to input and store the weapon 
categories corresponding to the Red weapon types. 

(5) Lines 25 and 26 call subprogram GETDAT to input and store data 
for the 11 arrays (along with their dimensions) specified in the argument 
list and defined in paragraph E-II-lOa immediately above. 

(6) Line 28 calls subprogram GETFAC to input and store the Blue and 
Red countermeasure and measure factors for the CS/CSS functions. The 
factors are stored in the four arrays specified in the argument list as 
defined in paragraph E-II-lOa above. 

(7) Line 30 calls subprogram GTCATV to input and store the data for 
the four arrays specified in the argument list and defined in paragraph 
E-II-lOa above. 
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(8) Line 32 sets scratch variable IWRK to 25, the index of the unit 
to which CS/CSS moduli are to be written. 

(9) Line 33 sets scratch variable ISCNT to 200, the index of the type 
records to be output. 

(10) Line 34 reads several case and environment identifiers whose values, 
except for posture, are not used for anything significant in the current 
implementation of the program. The identifiers are included within the 
records containing CS/CSS moduli at output time, but the values may have to 
be changed via the system Editor in order to be acceptable as input by the 
CBT/CS/CSS Merge Module. 

(11) Line 36 transfers control beyond the error message sequence (lines 
37-41) invoked in the event of a read error in line 34. 

(12) Line 42 prints message to the effect that data input was successful. 

(13) Line 46 sets scratch variable IVISX to the previously read visi- 
bility index. 

(14) Line 48 sets scratch variable IPOSX to the previously read (Blue) 
posture index. 

(15) Line 49 sets scratch variable JPOS to an assumed Red attack pos- 
ture index, '4', corresponding to the first three Blue postures. 

(16) However, in Blue posture 4 (Blue attack), Red is defending, so 
set the Red scratch variable posture index to 1 (defend) line 50. 

(17) Line 52 sets scratch variable IDAYX to the previously read day/ 
night index. 

(18) Lines 53-55 call subprogram CSCSS to generate the CS/CSS moduli 
in accord with the data already read. The argument list of the call contains 
the addresses and dimensions of the arrays needed and defined in paragraph 
E-II-lOa above. 

(19) Line 59 provides normal termination of the CS/CSS Module. 

E-II-11. Figure E-II-15 presents the source listing of the principal sub- 
program, CSCSS, of the CS/CSS Module. Subprogram CSCSS possesses a rather 
lengthy list of formal arguments. Most of these arguments are the addresses 
and dimensions already defined in paragraph E-II-lOa on the main program of 
the CS/CSS Module. All critical data have been input to the CS/CSS Module 
before entry to subprogram CSCSS. 
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1 
2 r <rf 
4 
5 
6 
7 
3 
9 

1Q 
11 
12 
13 
U 
15 
16 
17 
16 
19 
2C 
21 
22 
23 
2A 
25 
26 
27 
28 
2 5 
30 
31 
32 
23 
34 
35 

if 
36 
39 
40 
41 
42 
43 
44 
45 
46 
47 
43 
49 
50 

SUBROUTINE C S C S S ( f , N , \'F UN S , I V I S , I PO S , I D A t , N E N V , 
♦UFUN,VfUN,SfUN,TFUN,EUFUN,EVFUN,ESFUN,ETFUN, 
*aw,R»,NO0S,NDAY,A,JP0S,LaCAT,LRCAT, 
*aCAT,VCAT,SCAT,TCAT,NC) 

PARAMETER N9STEP=1, NRSTEP=1 

CHARACTER*! BW(I") ,RW(N) ,UFU\(SFUNS,W) ,VFUN(NFUNS,»«) , 
«SFUN(NFUNS,N),TFUN(NFUNS,S),EUFUN(NFUNS,NE.NV),EVFUN(NFUNS,NESV), 
*ESFU\(NFUNS,NENV) ,£TFUN(NfUNS,N = NV) ,N0, 
♦UCAT(NFUNS,NC,NC),VCAT(NFUNS,NC,NC),SCAT<NFUNS,NC,MC), 
*TCATCNFUNS,NC,NC) 

OI'lENSION A (NFUNS .NENV) ,L9CAT(») ,LRCAT(N) 

NO='N' 

A U,U,S, OR T ELE-ENT IS aUILT AS THE DIAGONAL OF A HYPER- 
PA R ALLE L OP I PE 0 FOR THE L-TH ENVIRONMENT: 

ELE = SQRT(SUI*( A (K,L) ♦F(K)'2;'<')/SUM(A (K,L) ;<) 5 

IN CURRENT FORM, DOES NOT DEPEND ON FORCE MASSES OR RATIO''! 

THINGS : ARRAYS ? 
A(< ,L) 
9F 
RF 
ewcn 
RW ( J] 
UFUNOC , I ) 
V FUN(< , I) 
S FUN(< , J ) 
T FUN(K , J ) 
E U F U N ( < , L ) 
EVFUN(<,L) 
£S FUN(K,L) 
ETFUN(K,L) 
UCAT (K , J , n 

VCAT (K, J , n 

SCAT(<, J , I) 

TCATCK, J , n 

«T 
VLU 
RED 
S'» . 
sw, 
SW, 
sw, 
SU , 
sw, 
Sx, 
sw, 
SW, 
SW, 
sw, 

sw , 

SU, 

sw. 

OF <-TH 
E NET F 
NET FA 
*H£THE 
KHETHE 
«HETHF 
.HETHE 
«HETHF 
WHETHE 
-HETHE 
WHETHE 
wHETHE 
WHETHE 
WHETH= 

A FFEC 
«HETHE 
AF FEC 

wHETH"^ 
AFFEC 

.HETHE 
AFFEC 

FUN 
ACTO 
CTOR 
R VL 

RE 
< 
K 
K 
K 
K 
K 
K 
K 
< 
U' 
K 
V' 
K 
S' 
K 
T' 

CT 
R 0 
07 

UE 
D T 
FUN 
FUN 
FUN 
FUN 
FUN 
FUN 
FUN 
FUN 
FUN 
S . 
FUN 
S . 
FUN 
S. 
FUN 
S . 

IN L-TH ENVIRONMENT. 
VER ALL FUNCTS. L ENVIR. 
ER ALL FUNCTS. L ENVI R . 
TYPE I AFFECTED. 
YPE J AFFECTED. 
CT AFFECTS B-TYPE I 

AFFECTS B-TYPE I 
AFFECTS R-TYPE J 
AFFECTS R-TYPE J 

tNV IR 
ENVIR 
ENVIR 
ENVIR 

AFFECT 
AFFECT 
AFFECT 
AFFECT 

U'S. 
VS. 
S'S. 
T'S. 
U'S. 
V'S. 
S'S . 
T'S. 

CTION, R-TYPE J, AND 9-TYPE I 

CTION, R-TYPE J, AND 9-TYFE I 

CTION, R-TYPE J, AND 3-TYPE I 

CTION, R-TYPE J, AND B-TYPE I 

COMPUTE INDEX OF ENVIRONMENT 

LENV=(IVIS-1)*NP0S*NDAY*(IDAY-n«NP0S + IP0S 
LENVJ=(IVIS-1)*NPOS*N0AY+(I0AY-1)*NPOS+JP0S 

Figure E-II-15. Source Listing of Subprogram CSCSS 
of the AFP CS/CSS Module 

(page 1 of 2 pages) 
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51 C 
52 C COMPUTE NORM 
53 C 
54 AC=0.0 
55 AD=Q.O 
56 00 5C JF = 1,N.FUNS 
57 AC=«C+A(JF.LcNV) 
58 AO = AD + A(JF,LENVJ ) 
59 50 CONTINUE 
60 C 
61 00 1000 13 = 1 ,.*,NSSTEP 
62 IF (BW( IB) .Ea.NO) GO TO IQOO 
63 ISCAT=LBCAT(19) 
64 00 900 IR=1,NjNRSTEP 
65 3F=1.n 
66 RF=1.0 
67 IF (RW( IR) .Ea.NO) GO TO 900 
68 IRCAT=:LRCAT(1R) 
69 RR=0.0 
70 BB=Q.C 
71 ' DO SCO JF=1,NFUNS 
72 u=1.C 
73 IF(UFUN(JFj la) .EQ.NO) GO TO 710 
74 IF(EUFUN(JF,LESV).EQ.NO) GO TO ^IP 
75 IF(UCAT(JF,1RCAT,IBCAT}.EQ.N0) GO TO 710 
76 U=FU(JF) 
77 710 \/ = 1.C 
78 IF(VFUN(JF,IB).E(;..NO) GO TO 720 
79 IF (EVFUN ( JF.LFNV) .EG .NO) GO TO ^2C 
50 IF (VCAT( JF , IRCAT .IBCAT) .EQ.NO) GO TO '20 
81 V=FV(JF) 
52 720 S=1.0 
53 IF(SFUNCJF ,IR).EQ.NO) GO TO 730 
84 IF (ESFUN (J F ,LENV) .EQ.NO) GO TO ''30 
85 IF (SCAT ( JF, ISCAT.IBCAT) .E3.NC) GO TO 730 
86 S = FS ( JF) 
57       730 T=1.0 
88 IF(TFUNfJF , IR) .EO.NO) 60 TO 740 
89 IF(ETFUN(JF.LENV) .EQ.NO) GO TO '40 
9C IF(TCAT(jF,IRCAT,iaCAT).EQ.NO) GO TO 74 0 
91 T=FT(JF) 
92 740 CONTINUE 
93 UVST=(U«V)/(S*T) 
94 UVST=UVST*UVST 
95 3B=3S*A{JF,LtNV)»UVST 
96 RR=RR+A(JF.LENVJ)/UVST 
97 800 CONTINUE 
98 3F=SQRT(BB/AC) 
99 SF=S5RT(RR/Aa) 

100 CALL OUTb OF, RF , 13, IR) 
101 900 CONTINUE 
102 1000 CONTINUE 
103 RETURN 
104 END 
105 C 

Figure E-II-15. Source Listing of Subprogram CSCSS 
of the AFP CS/CSS Module 

(page 2 of 2 pages) 
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a. The CSCSS subprogram, on a single call (the current normal imple- 
mentation of the subprogram), is basically a triply-nested loop structure 
over Blue weapon types (the outer loop). Red weapon types (the next inner 
loop), and the CS/CSS functions (the innermost loop). 

(1) Ultimately, the products of the CS/CSS Module are to be used to 
"modulate" results of the AFP Combat Module. The basic output of the 
Combat Module are estimated kills and losses by each Blue and Red weapon 
type under assumed normed CS/CSS conditions for a single combat environ- 
ment. But generally, forces need not and are not equipped and manned to 
perform CS/CSS functions at exactly normed levels under all combat environ- 
ments. Therefore, it is necessary to modulate (adjust) the raw output of 
the Combat Module to compensate for the differences between normed and 
estimated CS/CSS levels of support and between opposing sides. The CS/CSS 
preprocessing treats each CS/CSS function separately--in effect, without 
regard to interaction among CS/CSS functions. There is an abundant litera- 
ture on the effects of separate CS/CSS functions. Those references are 
uneven in depth and reliability. Nevertheless, the best of those refer- 
ences comprise the primary sources on which AFP's CS/CSS preprocessing is 
based. The literature is much less rich with respect to the net effects of 
combinations of the CS/CSS functions at different support levels for the 
AFP combat environments. The next paragraph addresses the simpler issue of 
what the CS/CSS Module would do if there were only a single CS/CSS function 
about which to worry. The paragraph after that addresses the more diffi- 
cult issue of how to combine several CS/CSS functions. 

(2) For each Blue/Red weapon type pair, subprogram CSCSS applies from 
one to a variety of screening tests to determine which, if any, CS/CSS 
functions and their corresponding Blue and Red measures and countermeasures 
are to be applied at other than 1.0 default values. Each CS/CSS function 
involves a term of the form: 

(U X V) / (S X T)    for Blue, and its reciprocal 

(S X T) / (U X V)    for Red, where: 

U represents the countermeasure for Blue 

V represents the measure for Blue 

S represents the countermeasure for Red 

T represents the measure for Red 

Suppose there is only one CS/CSS function. The U, V, S, and T values are 
first all assumed equal to 1.0. However, if logical tests are passed, one 
or more of these assumed values are replaced by values read and stored 
beforehand by the main program. Of course, a replacement value may be 1.0, 
but typically the replacement value is something other than 1.0.  If there 
were only one CS/CSS function, the term (UxV)/(SxT) alone would be used 
later in the AFP CBT/CS/CSS Merge Module as a simple multiplier of the 
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kills of the Red weapon type achieved by the Blue weapon type in the so- 
called "global exchange ratio," or GER method. In the so-called "local 
exchange ratio," or LER method, the same term would be applied by the 
CBT/CS/CSS Merge Module as a simple multiplier of the ratio of the kills of 
the Red type to the losses by the Blue type (in that particular type-on- 
type engagement). 

(3) Now suppose that there are only two CS/CSS functions. These 
imply two Blue terms of the now familiar form (UxV)/(SxT). To distinguish 
CS/CSS functions, introduce (for the i-th CS/CSS function) the new term 
UVST (i). The obvious problem now is to construct a multiplier that 
depends (in the assumed two CS/CSS function case) on both UVST (1) and UVST 
(2). The dominant schools of thought sharply divided between means of 
additive and multiplicative functions. That is, some analysts favored the 
form A = (UVST(l) + UVST(2))/2 (an arithmetic mean), and others favored G = 
SQRT(UVST(1) X UVST(2)) (a geometric mean). Both these forms have obvious 
extensions to more CS/CSS functions. The AFP development team favored a 
third approach that seemed to provide a better foundation for later 
generalization. Like several other aspects of AFP, the approach may best 
be described as heuristic. CS/CSS functions are assumed to be definable in 
a multidimensional space in which both direction and length are 
significant. In the special case of just two CS/CSS functions, the 
underlying space is assumed to be two-dimensional. In general two CS/CSS 
functions may be considered as mutually supportive, independent, or even 
counterproductive. In CS/CSS space the extent to which CS/CSS functions 
are related is associated with their relative direction. Two functions 
known or assumed to be perfectly contributing to each other in kind "point" 
in the same direction. Two functions in perfect conflict "point" in 
opposite directions. Two functions that are independent are considered 
"perpendicular" to each other. Yet even independent functions are 
considered to have a net effect greater than either alone. Two independent 
functions are considered analogous to the adjacent sides of a rectangle 
with their net result analogous to the diagonal of the rectangle. Given 
that the functions are already properly scaled, their net effect then has 
the form: 

NET = SQRT(UVST(1)^2 + UVST(2)^2) 

This simple Pythagorean rule is next generalized to admit weights 
expressing the relative importance of functions and perhaps adjusting for 
scale: 

NET = SQRT((a(l) x UVST(1)^2 + a(2) x UVST(2)'^2)/(a(l) + a(2))) 

For two CS/CSS functions, this last expression is just the basic form 
chosen for the AFP CS/CSS modulus. The form is extended directly to all 
CS/CSS functions. The weights are permitted to depend on combat 
environment, L, yielding a current form: 

NET(L) =  SQRT(SUM(a(i,L)*UVST(i);i)/SUM(a(i,L);i)) 
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where SUM (  ;i) represents summation with respect to the index i. The 
form yields the CS/CSS modulus as the diagonal of a hyperrectangle with 
weighted (rescaled) edges. As perhaps appropriate at a later date, the 
underlying figure may be generalized to a hyperparallelopiped permitting 
somewhat longer or shorter diagonals as the extent to which functions 
overlap or underlap becomes better understood. The form is considered 
useful for relatively small changes in functions relative to their norms. 
It is not argued that the form is satisfactory for one or more functions at 
zero levels of support. The form, in keeping with the usual "static" 
emphasis within AFP, is not intended to reflect the dynamics of support 
leads and lags. 

b. Lines 1-3 provide the formal argument list of subprogram CSCSS. As 
already noted above for the main program, most of the arguments are 
addresses and dimensions of arrays. The arrays have been described in 
paragraph E-II-lO.a. Short definitions are also provided in lines 25-45 of 
subprogram CSCSS. "SW" represents a "yes/no SWitch." 

c. Lines 49 and 50 set working variables LENV and LENVJ to the Blue and 
Red combat environment indices (1-NENV) to be referenced later in 
extracting the appropriate environmental weights from array A(). 

d. Lines 54-59 set working variables AC and AD to the sums of the 
appropriate environmental weights for Blue and Red, respectively. 

e. Lines 61 and 102 define the bounds of the loop over Blue weapon 
types. In normal use, NBSTEP = 1 so that all Blue weapon types are 
examined. Larger steps have been used for test purposes. 

f. Line 62 checks whether the Blue weapon type is to be processed. If 
not, subprogram CSCSS does not output any moduli for the Blue weapon type. 
When the CBT/CS/CSS Merge Module processes the file of CS/CSS moduli, all 
"missing values" are assumed to be 1.0. 

g. Line 63 sets scratch variable IBCAT to the weapon category index of 
Blue weapon type IB. 

h. Lines 64 and 101 define the bounds of the loop over Red weapon 
types. In normal use, NRSTEP = 1 so that all Red weapon types are 
examined. Larger steps have been used for test purposes. 

1. Lines 65 and 65 set scratch variables BF and RF to 1.0 as the 
default moduli for Blue and Red respectively. 

j. Line 67 checks whether the Red weapon types is to be processed, if 
not, subprogram CSCSS does not output a record for the IB/IR weapon types 
pairing. When the CBT/CS/CSS Merge Module processes the file of' CS/CSS 
moduli, all "missing values" are assumed to be 1.0. 

k. Line 68 sets scratch variable IRCAT to the weapon category of Red 
weapon type IR. 
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1. Lines 69 and 70 set scratch variables RR and BB to 0.0 in 
preparation for receiving the weighted sums of squares of factors over 
CS/CSS functions for the current IB/IR weapon type pairing. 

m. Lines 71 and 97 define the bounds of the loop over CS/CSS functions. 

n. Line 72 sets scratch variable U to the default value 1.0 for the 
Blue measure corresponding to CS/CSS function JF. 

0. Lines 73-75 apply tests to check whether the nondefault Blue 
countermeasure is applicable for the current combinations of: 

(1) Blue weapon type IB and CS/CSS function JF. 

(2) CS/CSS function JF and combat environment LENV. 

(3) CS/CSS function JF, Red weapon category IRCAT, and Blue weapon 
category IBCAT. 

p. Only if all three tests are non-'N' does line 75 call function FU to 
return a nondefault value for the Blue countermeasure. 

q. Line 77 sets scratch variable V to the default value 1.0 for the 
Blue measure corresponding to CS/CSS function JF. 

r. Lines 78-80 apply tests to check whether the nondefault Blue measure 
is applicable for the current combinations of: 

(1) Blue weapon type IB and CS/CSS function JF. 

(2) CS/CSS function JF and combat environment LENV. 

(3) CS/CSS function JF, Red weapon category IRCAT, and Blue weapon 
category IBCAT. 

s. Only if all three tests are non-'N' does line 81 call function FV to 
return a nondefault value for the Blue measure. 

t. Line 82 sets scratch variable S to the default value 1.0 for the Red 
countermeasure corresponding to CS/CSS function JF. 

u. Lines 83-85 apply tests to check whether the nondefault Red 
countermeasure is applicable for the current combinations of: 

(1) Red weapon type IR and CS/CSS function JF. 

(2) CS/CSS function JF and combat environment LENV. 

(3) CS/CSS function JF, Red weapon category IRCAT, and Blue weapon 
category IBCAT. 
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V. Only if all three tests are non-'N' does line 86 call function FS to 
return a nondefault value for the Red countermeasure. 

w. Line 87 sets scratch variable T to the default value 1.0 for the Red 
measure, corresponding to CS/CSS function JF. 

X. Lines 88-90 apply tests to check whether the nondefault Red measure 
is applicable for the current combinations of: 

(1) Red weapon type IR and CS/CSS function JF. 

(2) CS/CSS function JF and combat environment LENV. 

(3) CS/CSS function JF, Red weapon category IRCAT, and Blue weapon 
category IBCAT. 

y. Only if all three tests are non-'N', does line 91 call function FT 
to return a nondefault value for the Red measure. 

z. Line 93 sets scratch variable UVST to the ratio of above-determined 
countermeasure and measure factors. 

aa. Line 94 simply squares UVST.   • 

ab. Lines 95 and 96 update the working variables BB and RR with the 
weighted partial sum through the current CS/CSS function JF. BB 
accumulates the sum for Blue, and RR accumulates the sum for Red. Note 
that for Red, the reciprocal of UVST is applied. 

ac. Lines 98 and 99 sets scratch variables BF and RF to the CS/CSS 
moduli of Blue weapon type IB and Red weapon type IR, respectively, for the 
engagement of those two specific types. Note that in keeping with the 
description in paragraph a(3) above, BF and RF are the "diagonals of the 
rectangular hyperparallelopiped with weighted or rescaled edges." 

ad. Line 100 calls subprogram to output a standard type 200 AFP record 
for the pairing of Blue type IB and Red type IR. The record is to contain 
the weapon type identifiers and the Blue (BF) and Red (RF) CS/CSS moduli 
for the IB/IR type pairing. 

ae. Line 103 returns control to the main program of the CS/CSS Module. 

E-II-12. Figure E-II-16 presents source listings for function subprograms 
FU, FV, FS, and FT of the CS/CSS Module. The functions are all trivial, 
serving merely to return values from the corresponding arrays U(), V(), 
S(), and T() given the index of the CS/CSS function of interest. The 
CS/CSS Module structure was originally designed in anticipation of later 
generalization of the scheme for determining the factors corresponding to 
Blue and Red measures and countermeasures. However, as of this writing, no 
need had risen requiring anything more than the simple referencing of 
arrays. 
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iuS FL-,.CriC^    FU(JZ) 
1U9 CC-lMQN/rACT OR/U (9 ) , V( -^ J ,S ( 3 ) ,T < ="^) 
liO FU-U«JZ) 
lil             ,. RETURN 
112 ^     END 

^      113 C 
ll«t FUNCTIOrFVCJZ) 
115 CC".I^UK/rACTOR/U (9 ) , V( ?) ,S( •"> ) ,T (c) 
116 FV-V(J2) 
117 RETUR!.' 
113 Fro 
119 C 
i:3 FL\CTIC*\   FS < JZ ) 
1^1 COfiHON/FACTCR/U (9 J , V< 0 J ,S ( V ) ,"^ (<•) 
i*:2 FS-S<JZ) 
1Z3 PLTLRr. 
iZ4 Eta 

U6 FUNCTION   FT (JZ ) 
1Z7 C0MK0N/FACTGR/U(9),Vm,f(?),T{9) 
126 FT::TIJZ) 
129 RFTU??h 
1^3 ChO 

Figure E-II-16. Source Listing of Subprograms FU, FV, FS, and FT 
of the AFP CS/CSS Module 

E-II-13. Figure E-II-17 presents the source listing of subprogram GETCAT 
of the CS/CSS Module. GETCAT is called from the main program to read and 
store indices specifying to what weapon category each weapon type belongs. 
The formal arguments of GETCAT represent: 

a. LCAT is the address of the array that is to receive the weapon 
category indices. The main program maintains separate arrays for Blue and 
Red weapons. Hence, the main program calls GETCAT twice, once for each of 
the Blue and Red arrays. 

b. N is the length of array LCAT. 

c. FNAME is the name associated with the input file. The name is 
printed in the event of error or successful completion of input. 

d. INFILE is the unit number on which the input data are to be found. 
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1 SUBROUTINE G£TCAT(LCAT,N,PNAMF,INFIL£) 
2 CHA?iACTERRD£RR*SQ,FNiA(-'iE*10 
3 DIf'ENSION    LCAT(N] 
*, READCUJ FILE,100,E = R = 1ia) (LCAT(I),I=1,N) 
5 ICO FORMATdX ,10133 
6 GO TO 12G 
7 110 READ(0,115) RDERR 
3 115 F0R11AT (A5C) 
9 PRINT*, 'ERR IN READING ', FNAME, '  RECORD= ', RDERR 

10 STOP 
11 120 PRINT*, 'AT END - ', FNAf«E 
12 RETURN 
13 END 

Figure E-II-17. Source Listing of Subprogram GETCAT of the 
AFP CS/CSS Module 

E-II-14. Figure E-II-18 presents the source listing of subprogram GETDAT 
of the CS/CSS Module. GETDAT is called once from the main program in order 
to read and store four categories of data. The formal arguments of GETDAT 
correspond to actual arguments already defined for the main program. The 
arguments are the addresses and dimensions of arrays. 

a. Lines 12-16 are devoted to the arrays specifying whether CS/CSS 
jic is to h 

RW{) for Red. 
logic is to be applied to specific weapon types--array BW() for Blue, array 

b. Lines 18-24 are devoted to the arrays specifying whether further 
CS/CSS logic is to be applied for Blue and Red measures and countarmeasures 
for specific combinations of CS/CSS functions and weapon types. 
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c. Lines 26-31 are devoted to the arrays specifying whether further 
CS/CSS logic is to be applied for Blue and Red measures and 
couuntermeasures for specific combinations of CS/CSS functions and combat 
environments. 

d. Lines 33-41 are devoted to the arrays specifying the weights to be 
applied by function and combat environment in building CS/CSS moduli over 
all functions. 

1 SUEROUTINE Gc TD A T ( M , N , fJ F UN S , NEN V , UFUN , V FU N , 
2 'SFUN.TFUN.EUFUN.EVFUN.fcSFUN.ETFUN.SW.'W.A) 

4 CHARACTER RC£RR*60,fNAM'^*10 
5 C 
6 CHARACTFR*1 BW(M), Rw(N), U F UN ( N FUN S , I") , V F UN ( N FUNS . (* ) . 
7 *SFUN(NFUNS,NENV), TFUN(NFUNS , NENV) . EUFUN(NFUNS , NEN V) 
I "EVFUNCNFUNS.NENV) , ESFUN(NFUNS , NENV) , ETFUN(NFUNS , NEN VJ 

<t>«u V M , I UL', t'<H=ilu J (BWCIJ, 
iEADdl ,1C0,ERR=31O) (RUlCn, 
■0R»1AT(^X ,10A1 ) 
'RINT*,    'AT   END    -    ', FNA'-E 

10 DIMENSION    A(NFUNS,NENV) 

12 FNAME='ADAT1    FILE' 
13 REAOdI ,1Q0,ERR=310J     (BW(n,I=1,«) 
14 "f*°<ll;1Cg,ERR=310)    (RU((n,I = 1,N) 

16 PF 
17 C 
16 FNA«E='«0AT2    FILE' 

P J^5Si^^!?5sI^:SF^i^]     <UFUN(<.I).VFUN(K.n.SFUN(K,n, 
22 -    150    CONTINUE 
11 200 F0RMAT(5X,9(4A1,1X); 
11 PRINT*, 'AT END - ', FNAME 

to FNAI«E = 'ADAT7 FILE' 

II *P?5n^;^?°^l?:NFuSs)'''''"'''''•"'"'^^•^'•^^^^'^^^'^^' 
30 250 CONTINUE 
31 PRINT','ATtND-',FNAME 
3.2 t 
33 FNAf«E = 'A0AT4    FILE' 
II 300    VoXlUl'Mi::?'"'     C(A«,L),<=1,NFU..S).L=1,NENV) 
36 GO   TO   320 
37 310   REA0(0,315)    RDEPR 
15 315FORMAT(AeC) 
39 P^I^T«, 'ERR IN READING ', FNAME, '   RECORD= ', RDERR 

41 32C PRINT*, 'AT END - ', FNAME 
42 RETURN 
43 cND 

Figure E-II-18. Source Listing of Subprogram GETDAT of the 
AFP CS/CSS Module 

E-II-15. Figure E-II-19 presents the source listing of subprogram GETFAC 
of the CS/CSS Module. GETFAC is called once from the main program in order 
to read and store the nondefault values of factors corresponding to the 
Blue and Red measures and countermeasures by CS/CSS function. The formal 
arguments of GETFAC correspond to actual arrays and their length defined 
within the main program's description above. 
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1 
2 

4 
5 
6 
7 
8 
9 

1C 
11 
12 
13 
14 

SUBROUTINE GETFAC(U,V,S,T,NFUMS) 
CHARACTER*3CRDERR 
DIMENSION U(NFUNS),V(NFUNS),S(NFUNS),T{NFUNS) 

RtAD(15,10C,£RR=1ia}  (U(I),V(n,S(I),T(I),1=1,NFUNS) 
100 FORMATC^X ,4FS.4) 

30 TO 12G 
110 R£AD(0,115) RDERR 
115 FORMAT(ASG) 

PRINT*, 'ERR IN READING A0AT5 FILE', '  RECORD= ', RDERR 

120 PRINT*, 'AT END - A0AT5 FILE' 
RETURN 
END 

Figure E-II-19. Source Listing of Subprogram GETFAC of the 
AFP CS/CSS Module 

E-II-16. Figure E-II-20 presents the source listing of subprogram GTCATV 
of the CS/CSS Module. GTCATV is called once from the main program to read 
and store data specifying for Blue and Red measures and countenneasures 
whether further CS/CSS logic is to be applied for specific combinations of 
CS/CSS functions. Red weapon categories, and Blue weapon categories. The 
formal arguments of GTCATV correspond to actual arguments already defined 
in the main program as arrays and their dimensions. 

E-II-17. Figure E-II-21 presents the source listing of subprogram OUTW of 
the CS/CSS r<1odule. OUTW is called by subprogram CSCSS every  time a record 
of AFP standard type 200 is to be output. A single such record contains a 
number of case identifiers, but the principal output data are the CS/CSS 
moduli for Blue weapon type IB and Red weapon type IR in their paired 
engagement. 

a. Argument BF is the Blue CS/CSS modulus. 

b. Argument RF is the Red CS/CSS modulus. 

c. Argument IB is the index of the Blue weapon type.    " 

d. Argument IR is the index of the Red weapon type. 
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c 
SUBROUTINE    6TCATV(UCAT,VCAT,SCAT,TCAT,NFUNS,NO 

3 CHARACTER*! UCAT(NFUNS,NC,NC),VCAT{NFUNS,NC,\C), 
4 *SCAT(NFUNS,NC,NC),TCAT(NFUNS,,NC,NC5 
5 C 
6 CHARACTFR*80 ROERR 
7 C 
S C 
9 DO 6C K = 1 ,12 

1C 00 5G 1=1,9 
11 READ (16,100,LRR = 11Q] (UCAT( I , J , <) , VCAT(I,J,<} , 
1Z *SCATCI,J,K),TCAT(I,J,K5,J=1,12) 
13 5C CONTINUE 
\U 6C CONTINUE 
15 ICO F0RMAT(4X ,12(1X ,A4in 
16 GO TO 120 
17 110 R E A 0 ( C , 11 5 ) R D E R-R 
16 115 FOR"^AT(A8C3 
19 PRINT*, 'ERR IN READING ACATS FILE', '  RFCORD= ', ROERR 
20 STOP 
21 120 PRINT*, 'AT END - ACATS FILE' 
22 RETURN 
23 END 

Figure E-II-20. Source Listing of Subprogram GTCATV of the 
AFP CS/CSS Module 

t SUBROUTINEOUTJ(BF,FF,irr,Ift) 
2 C 
3 C C-^GNZ/s^RK/lWRK,ISC \T,TTHTR,ITPD,IVI<^, IPOS, IDAY 
^      C 
- « R I T E (I W R 1^ , 1 j C)  I S C N T , 1 B , 3 F , I 9 , i^ F 
6 1C:FCftMtT(1X,l5,'  E   1  1  1  1',lSFl0.6,l5,flC.C) 
7 R E T J R \ 
; END 

Figure E-II-21. Source Listing of Subprogram OUTW 
of the AFP CS/CSS Module 
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E-II-18. Figure E-II-22 presents a listing of the MAP element for 
collection of the program elements of the CS/CSS Module. 

1: S^AP    ,G6;.FCTtST.3';9CSCSS/'>«AIN 
2 IN  b6SECTEST.£99CSCSSy^AlN 
3' l\      36&ECTEST.CSCSS 
6 IN  ^tSECTEST.GETCAT 
5 1\       bfGECTEST.GETDAT 
6 IN  udGEC"!"EST .GETFAC 
7 IN  G6 6ECT£ST.GTCaTV 
§ IN  G6GECTfcST.CUTW 
9 E N D 

Figure E-II-22. Listing of the MAP Element for the Collection of 
Program Elements of the AFP CS/CSS Module 
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APPENDIX F 

THE AFP CBT/CS/CSS MERGE MODULE 

F-1. OVERVIEW 

a. The AFP Combat/Combat Service/Combat Service Support (CBT/CS/CSS) 
Merge Module is designed to: 

(1) Accept some input to and results from a single execution of the 
AFP Combat Module giving, among other items, the allocations of weapons to 
type-on-type engagements and the losses in engagements for one combat 
environment. 

(2) Accept CS/CSS moduli as a file from the AFP CS/CSS Module. That 
file contains CS/CSS moduli for each side for each possible pairing of 60 
Blue weapon types against 60 Red weapon types. That is, the file contains 
2 X 60 X 60 X = 7,200 CS/CSS moduli. 

(3) Accept a table of input target values for use in converting 
estimates of target kills into partial scalar combat potentials. On user 
option, the target values may be applied to all elements of partial combat 
potentials. 

(4) Accept a table of input fractional life factors for projecting 
partial combat potentials to the fractions of lifetimes corresponding to 
shooting weapon types. 

(5) Calculate partial (i.e., for only one combat environment) combat 
potentials for each weapon type and both Red and Blue divisions by the 
standard and one alternative method. 

(6) Output a file (for the standard method) containing weapon and 
division partial combat potentials in standard AFP combat potential format. 

b. The relation of the AFP CBT/CS/CSS Merge Module to the AFP System in 
general is portrayed in Figure F-1. There the module is highlighted by 
being enclosed in an oval. 
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PREPARE  RANGE 
DISTRIBUTIONS 

PREPARE 
PARTICIPATION 
FACTORS 

PREPARE 
CASUALTY   FACS 

PREPARE   SSPKS 

PREP.   WEAPON 
ON   WEAPON 
PREFERENCES 

PREPARE   ARTY 
DATA 

PREPARE 
INVENTORIES   S 
RELATED   DATA 

PREP.   SENSORSl 

9   . PRECSCSS2 

11   gSSG.ABEIK   G.HAINSSG/SKELREP,G.HAINSSG/SGS(F) 
eSTART  H.GO(F)E(ENV)N (REPl) 

12   eXQT   C.870PREFGEN 
SXQT  C.870RNGDSTGEN 
eXQT   C.PKSGEN 
eXQT  C.PROJGEN 
eXQT  C.870HAIN 

D:FALLOC 
ALLOC 
TTLOS 

13 

COMBAT 

MODULE 

eXQT 
C.870REPORT 

19 

RAW CBT 
RESULTS 

H.(F)E(ENV) 

QA 

REPORT 

~r" 

gXQT gXQT 
C.e70GENKV C.870GENAL 
?XQT eXQT 
C.870PRTKV C.870PRTKV 

•'". 21 
KV 

REPORT 

ALLOC 

REPORT 

G.GENMRGSSG/SKEL 
G.GOMERGEALL/(F)R (R) 
G.870CXPS 
BG.CVALS,FRACTS 

H.(F)E(ENV)= 
D.ADAT5 

CS/CSS 
FACTORS 

CS/CSS 

MODULE 

22 SADD G.LONGROLLSSG/SKELOPTSX 
SADD G.GOROL(F)(R)Z 

PXQT GR.AFPSTATSTRXT/TEST 

ROLLUP 
Si STATS 
MODULE 

G.BBCAT,RRCAT, 
ACATS,ADATl-4 

26 SADD G.INTERPSSG/SKEL 
SADD G.INTERPOL/(F) 

OR ?START H.GO(F) 

27 gXQT GD.INTERPO 

D. 
DIV A 

TACTICAL 
MOVE- 
MENT 

BRIDGING 
MINE/ 

COUNTER- 
MINE 

PROTECT 
POSI- 
TIONS 

MAIN- 

TENANCE 

SUPPLY 
i 

TRANSPRT 

INTERPO- 

LATION 

D: 
DIV B 

25 ?ADD R.COHPXQT(IJ) 
§XOT G.COMPARE 

D: 
DIV X 

DIVISION 
COMPARE 
REPORTER 

XP3C0UNTER .C0UNT3 

SEARCH PREPROCESSOR 

Figure F-1. Relation of the AFP CBT/CS/CSS Merge Module to the AFP 
System in General 

F-2.  INPUT 

a. The primary input to the AFP CBT/CS/CSS Merge Module are the files 
of Combat Module output and some input and the file of CS/CSS moduli from 
the CS/CSS Module. 

(1) The files from the Combat Module are formatted direct access. 
The contents of these files cannot be inspected or listed by the common 
UNIVAC system utilities. The CBT/CS/CSS Merge Module contains special 
interface routines for accessing Combat Module files. 
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(2) An extract from the CS/CSS Module-produced file of CS/CSS moduli 
for input to the CBT/CS/CSS Merge Module is shown in Figure F-2. With the 
AFP System configured for 60 Blue and 50 Red weapon types, a full CS/CSS 
moduli file contains 3,600 records. The 3,600 records correspond to all 
pairings of 60 Blue weapon types with 60 Red weapon types. The first 60 
records correspond to Blue weapon type #1 versus each of the 60 Red weapon 
types in order. The second 60 records correspond to Blue weapon type #2 
versus each of the 60 Red weapon types in order. Thus, the file may be 
considered to consist of 60 sets of 60 records. Each record contains a 
Blue CS/CSS modulus and a Red modulus. The fields of the CS/CSS moduli 
file are described in some detail in the output section of Appendix E. 
yery  brief descriptions of the fields of records illustrated in Figure F-2 
are provided in the following paragraphs. 

(a) Field 1 contains the record identifier "200" for all records 
within a file of the CS/CSS Module. 

(b) The subfields of Field 2 may contain special identifiers for 
such attributes as theater, case, and combat environment. Some such 
identifiers are included in Figure F-2. However, in current AFP practice, 
identification of complete files is usually done by application of file 
naming conventions. 

(c) Field 3 contains a numerical identifier of the Blue weapon type 
corresponding to the record. 

(d) Field 4 contains the Blue CS/CSS modulus for the pairing of the 
Blue weapon type identified in Field 3 with the Red weapon type identified 
in Field 5. 

(e) Field 5 contains a numerical identifier of the Red weapon type 
corresponding to the record. 

(f) Field 6 contains the Red CS/CSS modulus for the pairing of the 
Red weapon type identified in Field 5 with the Blue weapon type identified 
in Field 3. 
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FIELDS 
1 ? .       **.    ' U 5 6 

2 J C L               1           1 11         2 0 .C661^S .22065^ 
cOQ £          11 11         2 0 .-661^8 41       1 .22065= 
200 E          11 11         2 0 .C661A; 42      1 .220659 
iOO I.          I       1 1       1         2. . '=fc61 l^i ^3      1 .220659 
ZGO L          1       1 11         2C . C6<*!l ^s UL        1 .220659 
20C r                   1               I 11         2C .caai-it ^^        1 .22065= 
ZOO C         11 1      1         2 0 .-57073 A^       1 . 1 9 4 4 c 1 
2 00 i            1        1 1      1         20 .<565332 A7       1 .220696 
2 00 I           1        1 1      1         20 .065332 4C        1 .220696 
2 CO E          1       1 11         2 0 .9570"73 49       1 .194461 
200 E         11 1       1         2 0 , Q j< 7 r> ^ T; 5"^      1 . 1 = 44c1 
2GC -          1       1 1      1         2 ^ . ?870"^^ 51      1 .19^461 
2 00 h            11 11         2 0 .9«7073 52      1 . 1 94461 
200 1            11 1                              1                                         ti     !_■ . 5g7073 53      1 .19^^6 1 
200 t            11 11         2 0 .9£70^3 54      1 .194461 
200 w                               11 1       1         20 , 0 ; 7 p. 7 ■? .19 4 4 6 1 
V-^ E          1       1 1     1      2: .-^t7073 be     1 .194461 
c uZ E          1       1 1       1         2u . '^ S 7 0 ^ 3 57    1 .19^461 
2 00 E          1       1 1            1                 2 L- . c ; 7 0 ' 3 5F      1 . 19^461 
2 00 11         '0 .-p70^3 5c      1 . 194^61 
2CG £          1        1 1       1         2. . ■- c 7 0 7 3 60       1 .19 446'' 
200 ~                       11 1       1         21 . ■= ? 7 0 7 3 1       1 . 1y4461 
cOC E          1       1 1       1         21 , 9 ^ 7 '"■ 7 ^ c       1 .1=4461 
2CC c                 11 1       1         21 .'^^-707^ 7       1 . I'y 4 4 6 1 
200 r           11 1      1         21 .957073 4        1 .19 4 4 6 1 
^OC r            11 1      1         21 ,0:707- t        1 . 19A461 
2CC E          1       1 1       1         21 0^70^3 i,       1 . 194461 
2 JO :            11 1       1         21 ':i<7r''7 7        1 .19^461 
200 L            11 1       1         21          . 057973 P        1 . 1 9 C 4 t 1 
2 00 -             IT 1       1         21 c ^ 7 C 7 ^, 9       1 . 19446'' 
2 00 E          11 1       1         21          . q £ 7 r 7 V 1C      1 .1=4461 
2 00 1       1         21          . g ; 7 r •» 7 

1   ■           1 . 1 =446 1 
uCO F           1        1 1       1         21          . ^£7C73 12     1 .194461 
200 L                  11 1      1         21         . 9;7073 IT      1 .194461 
2 00 I                   11 1       1         21          . c ^ 7 0 7 3 14        1 . 1 9i.i6 1 
cOC 1      1         21         . 9 .? 7 :7 3 15      1 .19 4 4 6 1 
2 00 E          11 1      1         21 057^77 16     -1 .194461 
2uC i             11 1      1         21         . '^370^3 17      1 .194461 
2 0C L                11 1       1         21          . 95707^ 1^       1 19 4 4 6-1 
2 00 1       1         21          . '^ ? 7 n 7 3 19       1 .19 4 4 6 1 
ZOO \-                    11 1       1         21          . C87073 20      1 19 4 4 6 1 
200 £          11 1       1         21          . 9 c 7 C 7 3 21      1 1=446 1 
200 '           1       1 1       1         21          . c £ 7 r 71 i7      1 194461 
200 L-               11 1       1         21          . C R7'^7 7 23      1 1=4461 
2JC ^          11 1       1         21          . c £ 7 r 7 3 24       1 19 4 4 6 1 
200 E          1        1 1       1         21          . 0 ?. 7 0 ^ 3 2*=      1 . 1 ? 4 4 6 1 
200 t                       11 1       1         21          . c » 7 n 7 ? 2 6       1 1 9 4 4 11 
^CC I                        1                1 1       1         21          . CE7073 --'      1 1 9 M 4 6 1 
2 00 L           11 1       1         21          . CS7073 IF    1 194461 
c U 0 r           11 11         21 c « 7 r-"»T TO          1 194461 
2CC L.                    11 1       1         ?1          . ■^£7073 30      1 19446 1 

Figure F-2. Example Extract Records from the CS/CSS Moduli File Output 
by the AFP CS/CSS Module for Input to the CBT/CS/CSS Module 
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b. Secondary, but still essential, input to the CBT/CS/CSS Merge Module 
consists of target values and fractional life factors. 

(1) Figure F-3 displays a set of input target values. The table has 
been set up in unusual fashion in order to accommodate a relatively late 
generalization of the original AFP notion of target value. Formerly, all 
light armored vehicles killed were considered to generate the same con- 
tribution to the partial scalar combat potential. All heavy armor kills 
generated the same contribution to combat potential (the standard heavy 
armor target value exceeded the standard light armor target value). Air- 
craft kills, whether rotary or fixed wing, generated equal additions to 
combat potentials although the standard aircraft target value exceeded the 
light and heavy armor values. Crew lost with a vehicle or aircraft added 
slightly to the net target value. Most nonvehicularly-mounted weapons were 
considered to have target value only to the extent of their crew losses. 
Thus, a ground-mounted machinegun or a shoulder-fired missile possessed 
target value only to the extent that its crew was killed. That former 
approach was judged to provide too little discrimination--in theory and in 
practice. Just such a simplified treatment of target values is still per- 
mitted within the current system. However, the current system permits each 
of the 120 (60 Blue and 60 Red) weapon types to have a unique target value. 
Furthermore, crew members of different weapon types may have different 
target values. Weapon-unique target values are probably as much as theory 
requires. Practice requires correct target values but necessarily relies 
heavily on judgment. Recall that four-valued combat potentials consist of 
personnel, light armor, heavy armor, and aircraft components. At first 
thought, it may seem appropriate to implement the generalized target value 
scheme in the form of a four-component target value vector. In fact, the 
generalization could have been introduced by means of a two-component tar- 
get value vector. The approach selected combines the alternatives, 
yielding a five-component target value vector for each target. The fields 
in records illustrated in Figure F-3 have the following significance: 

(a) Field 1. The side: 1 = Blue, 2 = Red. 

(b) Field 2. The weapon type number: 1 to 60 for each of Blue and 
Red. 

(c) Field 3. The target value of each crew member lost. 

(d) Field 4. The target value as a light armored vehicle. 

(e) Field 5. The target value as a heavy armored vehicle. 

(f) Field 6. The target value as an aircraft. 

(g) Field 7. The target value as other than a weapon corresponding 
to Fields 4-6. 
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Figure F-3. Example of Data Input Element Providing Target 
Category Value to the CBT/CS/CSS Merge Module 
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61 
62 

- 63 
64 
65 
66 
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2 ^ ? c.1 1 .0 CO ^■.0 C . 0 
2 4"' ':. 1 -.  « J 4.C C 0 
2 ^4 0.1 1 .0 w     •    U 
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Figure F-3.    Example of Data Input Element Providing Target 
Category Value to the CBT/CS/CSS Merge Module 
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Fields 3 and 7 would be sufficient. Any value in Fields 4-6 could have 
been entered in Field 7 with identical contribution to partial and final 
scalar combat potentials. Notice that a weapon's value as a target is not 
an AFP result; target values are pure inputs. A weapon's partial or final 
scalar combat potential is an AFP result dependent on the numbers of 
targets killed (an AFP result) and the value of those targets killed (not 
an AFP result). Target values may be applied, at user option, in one of 
two ways. If program input variable TVAL0N=.FALSE., target values are 
incorporated on the fifth elements of partial combat potential, the so- 
called scalar elements. The first four elements are unweighted estimates 
of personnel, light armored vehicles, heavy armored vehicles, and aircraft, 
respectively. If TVALON=.TRUE., the first four elements of partial combat 
potentials are estimates weighted by target values. In addition, the 
former "personnel only" elements become "personnel plus other weapon" 
elements, weighted by their corresponding target values. "Other" weapons 
typically include small arms and shoulder SAMs. "Other" weapons have 
nonzero entries for the fifth component (Field 7) of target value. However 
applied to date, target values have been AFP input largely independent of 
AFP results. As AFP development progressed, some target values were 
modified to reflect some AFP results. Discussions among analysts inside 
and outside CAA revealed differing philosophies and preferences. Some 
analysts want the "AFP loop" closed so that target values become a pure 
result of the AFP process. Currently, the AFP System does not operate 
quickly enough to imbed the modules in an iterative or recursive scheme to 
converge on target values equal to combat potentials (CIPs). Other 
analysts favor target values depending on capital investment instead of 
combat estimates. Then, too, there are "middle of the readers" who prefer 
some blend of the extremes. At a somewhat deeper level, a case can be made 
for making the weapon preferences input to the AFP Combat Module depend 
directly on target values. As of this writing, "how best" and "who best" 
to determine target values remains a subject of debate. 

(2) Figure F-4 displays an example of fractional lifetime factors. 
The first version of the AFP System expressed all combat potentials rela- 
tive to a 25 percent depletion of shooter weapons. Combat potential then 
expressed an estimate of targets killed for 25 percent loss to shooters. 
However, the vulnerability and pace of combat differs so much among weapons 
that the original approach was considered to provide too little useful 
discrimination. Two systems might have exactly the same exchange ratios, 
implying that each would achieve the same number of kills by the time it 
had lost an equal fraction of its own strength. The first system might 
reach its "standard" result in 30 minutes; the second system might reach 
the "same" result only after 30 days. Few commanders or analysts would 
want to regard the two systems as equal. The underlying problem recurs in 
almost all attempts to map dynamics into static measures where both results 
achieved and resources expended may vary. If static measure is taken to 
involve just results at a fixed time, then resource expenditure is left 
totally uncertain. On the other hand, if static measure is taken to 
involve just the results achieved for a fixed resource expenditure, then 
time to achieve is left totally uncertain. Practical military issues 
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usually involve consideration of achievement, cost to achieve, and time to 
achieve. All three of these considerations may vary among different weapon 
types and circumstances. Any compression of these related but separate 
considerations into a single measure involves some loss of information and 
implies acceptance of some, perhaps much, uncertainty. The AFP developers 
decided' to apply a hybrid approach as being less misleading than either of 
the constant-time and constant-resource extremes. The hybrid approach 
introduces three categories of relevant lifetime. The first lifetime cate- 
gory includes the usual direct fire weapons: their potential is assessed 
at their half-life, estimated kills achieved for 50 percent loss of their 
own strength. The second lifetime category includes the usual indirect 
fire weapons: their potential is assessed at the 2-week point in a pro- 
jected campaign, estimated kills achieved for a 2-weeks' expenditure of 
ammunition at accepted planning rates. The third lifetime category 
includes self-consuming weapons (typically many kinds of platformless 
rockets or any rounds in short supply relative to campaign length and 
planned rate of fire): their potential is assessed at the point of con- 
sumption of basic load or estimated theater stockage level. The fields in 
records illustrated in Figure F-4 have the following significance: 

(a) Field 1. The weapon type number: 1 to 50 for both Blue and 
Red weapons. 

(b) Field 2. The adjustment to Blue weapon potentials relative to 
an assumed standard half-life. Hence, a factor of 1.0 simply maintains 
half-life as the point of reference. A factor of 0.33 corresponds to a net 
of one-sixth life; relative to an assumed 2-week half-life, the factor 0.33 
corresponds to roughly 2+ days as fire weapons, whose achievements but not 
losses, are recorded. (As a useful arithmetic simplification and artifice, 
most indirect fire weapons populations are regarded as suffering exactly 
one loss during the AFP Combat Module estimation process.) The indirect 
fire factor then is an estimate of how may times as many rounds the indi- 
rect fire weapon would expend if the Combat Module estimated a 2-week 
rather than 2-day campaign. 

(c) Field 3. The factors in Field 3 apply to Red weapons in 
exactly the same way as those in Field 2 apply to Blue weapons. 

F-3. OUTPUT 

a. The normal output of the CBT/CS/CSS Merge Module takes two forms. 
The first report is a recapitulation (with some extensions) of some of the 
results from the Combat Module. The second report (also saved as a mass 
storage file) presents unmodulated and modulated partial (in the sense of 
being from a single combat environment) five-valued scores and CIPs for 
each Blue and Red weapon with nonzero combat potential. The report also 
presents the unmodulated and modulated CIPs for the correspondings Blue and 
Red divisions. Each of the two types of reports is illustrated and 
described in the following paragraphs. 
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Figure F-4. Example of Data Input Element Providing Fractional Lifetime 
Factors to the CBT/CS/CSS Merge Module 
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b. Figure F-5 displays sample records extracted from the CBT/CS/CSS 
Merge Module's recapitulation of some intermediate results a step or two 
beyond raw output of the Combat Module. The intermediate results are 
several steps removed from being partial combat potentials. The inter- 
mediate results are not expressed in terms of exchange ratios, nor have the 
raw results been projected to the fixed-fractional lifetimes or the fixed- 
time points appropriate for each weapon. The report contains only one 
record for a shooting weapon. In general, AFP reports of partial or final 
combat potential contain four records per shooting weapon type, separate 
records for: unmodulated score, unmodulated CIP, modulated score, and 
modulated CIP. The fields in records of the type portrayed in Figure F-5 
have the following significance. 

1. 
(1) Field 1 identifies the side to which the record applies: 

Red = 2. 
Blue 

2 

SHOOTER PERS LVEH LVEH ACFT SCALAR 
SIDE: i n liF y.: 1 KILLS: .-m .00"^ .DJO .rjP .PPD LOSSES: 3 99.OPO s;uE: 1 r '.r N : 2 KILLS: 387,'pr; .-en • ruP .PUP 3'-.9PL LOSSt S: P7.uro 
SiOC; 1 n W" N : .3 KILLS: 2?'l.r'pr) .rop .L'UO .CUP 21.2CI' LOSSES: 36.UPD 
SIDE:: t inUPN: 5 KILLS: 3bM.  cn P.r-on .POP .run <I7.CC0 LOSSES: st.apo 
! IDEr i IDurw: 6 KILLS: 25' .i;nT .roP .000 .PUP 2'.PCU LOSSES: 50.000 
S:DE = 1 ini-rN: 1! KILLS: 9i.i'np 23.100 US .nuc .ru" 22-^.100 LOSSES: "5.OPO 
SIDE: I ID vr N : 1? KILLS: ■(«.: rn f .TOO 1"" .COP . ^KlV 93.1(00 LCSSES: 2.fjoa 
SIDE: I iruPIi: 16 K   LLS: 599.f-p': t3P.nC0 <4l .coo • ruo 133.IPC LOSSES: 77.0rD 
SIDE: 1 inuPN: 17 K   LLS: 237.rcn 7:'. "c 0 27 .□00 .ryn 233.3C0 LOSSES: s.oro 
S'DE: 1 inuPN: 23 K   LLS: 6M'; .'01 6".'^00 1J9 .000 7.CLP 9'Ji.7C,t LOSSES: Sb.CPO 
SIDE: 1 IPUri.: 26 K   ILS: ■J.rnti r.-op .000 3.Cl'C 3 '.TO LOSSES: 1 .ore 
5:DE: 1 DiiPN: '1 KILLS: 5.r-no .POO .COP 5. run sc.rco LOSSES: 29 .PCO 
SIDE: 1 D.PIl: 32 KILLS: i.':pn • POP .000 i.cuo IP.lDli LOSSES: .OPO 
S   OE: 1 r iPN; 3t KILLS: 19-.100 '6.Pen 9 .000 .COP "9 1 .100 LOSSES: 53.OPO 
S   DE: I r- UP tg: 11 KILLS: .-no ."OP .OOP .C^P .roo LOSSES: 5S.0C0 
SIDE: 1 irikPN: 13 KILLS: .ino .CUP .QUO .COP .roi LOSSES: .uco 
SIDE: 1 lOkPN: <m KILLS: .■.:0LI .POP .L'OO .COP .coo LOSSES: ra.OPQ 
SIDE: 1 iriiPN: 51 KILLS: • rm .PCO .coo .ruo .Coo LOSSE 5: .PPQ 
S-DE: 1 IPUPN: r3 KILLS: i?2C.rnG ir.oop .PO" • CUP I s •■. PC 0 LOSSES: .ICQ 
SIDE: 1 inuPNr 56 KILLS: ^.(PO .POP .roo 2.POP .-CD LOSSES: 3.uco 
SIDE: 1 DkPr,: 57 KILLS: 2Pe'<. "OJ 21.POP .POP .CUP 333.100 LOSSES: 2 .PPO 
SIDE: 2 D liP N : 1 KILLS: .rcn .000 .OOP .PUP .ceo LOSSES: 397.000 
SIDE: 2 nuPN: 2 KILLS: 319.rno .POP .coo .rop 5 7.7DD LOSSES: 156.OPO 
SIDE: ^ inUPN: 3 KILLS: 355.   Pil .POP .coo .POP ♦ ■■.PCC LOSSES: 32.0''D 
SIDE: Z IDkPN: M KILLS: ic^.ron .POP .000 .CUP 37.2DC LOSSES: 57.0CQ 
SIDE: z IPUPN: 5 KILLS: 6i.f>on .POP .POP .POP 11. ICO LOSSES: 21.UPO 
SIDE: ? 10 UPN: 6 KILLS: 6 T.no T 2.POP • POO .rop ir.ico LOSSES: 26.000 
5 IDE: I I"WPN: 7 KILLS: 37P.r on ■■-.POP .PPO .CUP 5 I . PC. 0 LOSSES: 122.OPO 

Figure F-5. Example Extract from the CBT/CS/CSS Merge Module Report of 
Raw Results (with some extensions) from the Combat Module 

(2) Field 2 provides the number identifying the weapon type: 1 to 
60. Fields 1 and 2 together provide unique reference to a weapon type. 
Field 2 alone is not sufficient because both sides may have weapon identi- 
fication numbers from 1 through 50. 
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(3) Field 3 provides a raw count of personnel losses/casualties 
inflicted by weapons of the type identified in Fields 1 and 2 during the 
course of the preceding Combat Module run. The personnel count is not a 
raw result of the Combat Module. The values reported in records of the 
type shown in Figure F-5 are generated by the CBT/CS/CSS Merge Module as 
the result of having accumulated the results of references to a loss/ 
casualty table for each "raw" weapon/platform loss output by the Combat 
Module. The contents of Field 3 are thus the sum of crew losses estimated 
to occur as the result of weapon losses. If input program variable 
TVALON=.TRUE., the count includes other weapons, and personnel and other 
weapons are weighted by target values. 

(4) Field 4 provides a raw count of light armored vehicle losses 
inflicted by the weapons of the type identified in Fields 1 and 2 during 
the course of the preceding Combat Module run. In general, the count 
includes losses of several different weapon types, all those identified as 
light armored vehicles within a special cross-reference table. If input 
program variable TVALON=.TRUE., the count is weighted by target values. 

(5) Field 5 provides a raw count of heavy armored vehicle losses 
inflicted by the weapons of the type identified in Fields 1 and 2 during 
the course of the preceding Combat Module run. In general, the count 
includes losses of several different weapon types, all those identified as 
heavy armored vehicles, within a special cross-reference table. If input 
program variable TVALON=.TRUE., the count is weighted by target values. 

(6) Field 6 provides a raw count of aircraft losses inflicted by the 
weapons of the type identified in Fields 1 and 2 during the course of the 
preceding Combat Module run. In general, the count includes losses of 
several different aircraft types, all those weapons identified as aircraft, 
within a special cross-reference table. If input program variable 
TVALON=.TRUE., the count is weighted by target values. 

(7) Field 7 provides a raw scalar value achieved by the weapons of 
the type identified in Fields 1 and 2 during the course of the preceding 
Combat Module run. The values shown in Field 7 are not raw results of the 
Combat Module. Rather, the values are the results of accumulation (by 
CBT/CS/CSS Merge Module) of target values extracted from the table de- 
scribed in paragraph 4 above for each target loss generated in the Combat 
Module. 

(8) Field 8 provides a raw count of the losses suffered during the 
preceding Combat Module run by the weapons of the type identified in Fields 
1 and 2 while achieving the results shown in Fields 3 through 7. Obvious- 
ly, the information in Field 8 does not discriminate how the losses occur- 
red by target type engaged, although just such paired data are provided by 
the Combat Module and used (for other purposes) within the CBT/CS/CSS Merge 
Module. 
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c. Figure F-5 displays sample records extracted from a report (or file) 
of partial combat potential generated by the AFP CBT/CS/CSS Merge Module. 
Only a subset of the records is shown; the total number of records within a 
report depends on the number of different types of weapons analyzed within 
the Combat Module and whether the weapons were successful in inflicting 
losses. A weapon type that scores no kills is not reported.  It is not 
unusual for a weapon type to appear in the report for some combat environ- 
ment but to be missing from the report for another combat environment, 
e.g., a weapon may score well in daylight, but, if it cannot "see" in the 
dark, it cannot kill anything in nighttime combat environments and will be 
scoreless in those environments. The significance of fields in records of 
the types displayed in Figure F-6 is described in the following paragraphs. 
In general, there may be four records for each weapon type, one for each of 
unmodulated score, unmodulated CIP, modulated score, and modulated CIP. 
There should be two records for each side's division, one each for 
unmodulated COP and modulated COP. 

(1) Field 1 contains record identifiers corresponding to the keys 
tabulated in Figure A-3 of Appendix A. Note that, because the report (or 
file) contains only partial (one-combat environment) potentials, all the 
record identifiers are less than 100. A report of file of final potentials 
(producible from another AFP module) has the same format as portrayed in 
Figure F-5, but all its record identifiers must exceed 100. 

1 2 3 4 5 6 7 8 9 

17. 10 E 16 1191.458 84.925 113.229 .000 26.959 
18. 30 E 16 5.784 .412 .550 .000 .131 
19. 50 E 16 1197.489 85.355 113.802 .000 27.096 
20. 70 E 16 5.813 .414 .552 .000 .132 
21. 10 E 17 644.042 47.542 48.500 .000 13.075 
22. 30 E 17 5.776 .426 .435 .000 .117 
23. SO E 17 647.302 47.782 48.746 .000 13.141 
24. 70 E 17 5.805 .429 .437 .000 .118 
25. 10 E 20 3252.010 234.271 345.906 5.000 83.696 
26. 30 E 20 9.855 .710 1.048 .015 .254 
27. 50 E 20 3272.702 235.457 347.657 5.448 84.554 
28. 70 E 20 9.917 .714 1.054 .017 .256 
29. 10 E 26 118.500 6.625 .000 8.000 9.006 
30. 30 E 26 3.703 .207 .000 .250 .281 
31. 50 E 26 120.453 6.659 .000 8.717 9.732 
32. 70 E 26 3.764 .208 • .000 .272 .304 

157. 20 E 51 1.-706 
* 
.000 .000 .000 .004 

158. 40 E 51 .059 .000 .000 .000 .000 
159. 60 E 51 1.780 .000 .000 .000 .005 
160. 80 E 51 .061 .000 .000 .000 .000 
161. 20 E 52 51.161 6.395 .000 .000 .810 
162. 40 E 52 .839 .105 .000 .000 .013 
163. 60 E 52 53.377 6.672 .000 .000 .845 
164. 80 E 52 .875 .109 .000 .000 .014 
165. 20 E 56 21.396 1.297 .000 .000 .192 
166. 40 E 56 .181 .011 .000 .000 .002 167. 60 E 56 22.322 1.353 .000 .000 .201 
168. 80 E 56 .189 .011 * 

* 
.000 .000 .002 

177. 11 E 1 1 1 1 0 16413.689 
* 

1193.812 704.285 112.000 373.358 111 178. 51 E 1 1 1 1 0 16494.709 1197.939 705.834 122.042 384.262 1   1   1 179. 21 E 1 1 1 1 0 1052.358 180.632 13.746 125.153 148.850 111 180. 61 £ 1 1 1 1 0 1144.605 187.630 14.106 150.793 175.517 1   1   1 

Figure F -6. Example Extract Records from the CBT/CS/CSS Merg 
Output File of Partial Combat Potentials 
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(2) The subfields of Fields 2 and 9 are filled with blanks or zeros 
in the examples shown. These subfields provide the means to include 
special identifiers that may be applied but are not needed if filed and 
named carefully in the first place. In AFP work to date, file naming has 
been sufficient to preserve the integrity of data sets. 

(3) Field 3 contains an identifying number corresponding to a spe- 
cific weapon type. Although it is not apparent from Figure F-6, Blue and 
Red weapon types may have the same identifying number. However, because 
the record identifiers in Field 1 fully distinguish Blue and Red records, 
there is no ambiguity with respect to weapon type after all. 

(4) Field 4 contains the first or personnel component of the four- 
valued partial combat potential for each weapon of division. If input 
program variable TVALON=.TRUE., the field contains target-value-weighted 
personnel plus other weapon results. 

(5) Field 5 contains the second or light armored vehicle component of 
the four-valued partial combat potential for each weapon of division.  If 
input program variable TVALON=.TRUE., the field contains target-value- 
weighted results. 

(6) Field 6 contains the third or heavy armored vehicle component of 
the four-valued partial combat potential for each weapon or division. If 
input program variable TVALON=.TRUE., the field contains target-value- 
weighted results. 

(7) Field 7 contains the fourth or aircraft component of the four- 
valued partial combat potential for each weapon or division. If input 
program variable TVALON=.TRUE., the field contains target-value-weighted 
results. 

for each 
to as the 

lar potential, 
ial. 

F-4. RUNSTREAM. This section describes runstream of generation only for 
special standalone use of the CBT/CS/CSS Merge Module. 

a. Normal Use.  In normal AFP practice, the CBT/CS/CSS Merge Module is 
not executed in a standalone mode. The Merge Module usually is executed 
one or more times within a combined Combat Module and CBT/CS/CSS Merge 
Module run. Generation of these normal runstreams is described in 
paragraph D-4 of Appendix D on the Combat Module. 
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b. Special, Standalone Use. The need for special, standalone operation 
of the CBT/CS/CSS Merge Module may arise because critical CS/CSS data may 
be unavailable at the time of Combat Module runs or because a variation in 
CS/CSS data, target values, or shooter fractional lifetimes must be as- 
sessed. Standalone operation of the Merge Module is the more awkward and 
requires that normally discarded Combat Module output be retained. Each 
execution of the Combat Module generates (among other things) three usually 
temporary files or elements, ALLOC, FALLOC, AND TTLOS (named differently in 
production), used by (among other programs) the CBT/CS/CSS Merge Module. 
In regular AFP practice, these files are used soon after generation and 
discarded before another Combat Module execution. In full AFP production 
for 10 replications per combat environment, this generate-use-discard cycle 
occurs 160 times. For the special standalone. Merge Module mode, 3 x 160 = 
480 files or elements must be saved for later use. And, it has sometimes 
been the case, two separate divisions or forces have been "in production" 
at the same time, 960 files or elements must be saved. Note that the 960 
files or elements specially saved must be in addition to several hundred 
saved in the regular process. The full-scale special process puts a \/ery 
heavy burden of the Agency's file storage and mainframe production to the 
point of '^ery  nearly excluding non-AFP users and customers. The standalone 
process is not recommended for AFP production. On the other hand, the 
standalone process can be •^ery  useful as a research method for small-scale 
(for few combat environments and or few replications) sensitivity analyses. 

c. SSG Program for Standalone Runstsreams. An SSG program for gener- 
ation of runstreams for standalone use of the CBT/CS/CSS Merge Module is 
shown in Figure F-7. 

(1) SGS Section. The SGSs specify the symbols and controls necessary 
to generate correct runstreams. The examples in Figure F-7 are correct for 
the generation of a single runstream for an H-series division over the 
first four combat environments and two replications. Changes to specific 
SGSs identified below would, for example, lead to a runstream including all 
16 combat environments over 10 replications. No run so large has been 
attempted. Indeed, a single run so large would be ill-advised. The gener- 
ation of several shorter runs would be safer in many respects. 

(a) PREFIX. The SGS "PREFIX" specifies a user-ID that prefixes 
filenames needed within Merge Module runs. 

(b) FORCE. The SGS "FORCE" specifies the symbol identifying the 
division or force of current concern. The symbol may be used in filename, 
element names, and printed output headings. 

(c) OJTPD. The SGS "OJTPD" specifies a year sjmibol to appear in 
output records. 

(d) OKTHTR. The SGS "OKTHTR" specifies a theater symbol to appear 
in output records. 
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1 
2 
J 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
1«» 
15 
16 
IT 
18 

II 
21 
Z2 
23 
2* 
25 
2b 
27 
28 
29 
3Q 
31 
32 

II 
36 
37 
38 
39 
"•a 
«n 
•♦2 
• 3 
■1*1 
<I5 
«»6 
•»7 
48 
•19 
50 

aSSG.BK 
SG5 
PREFIX   H7 
FORCE   HM80 
OJTPD   ••   80" 
OKTHTR    ••       E" 
OJVIS   1    I 1    1    1 

1    I    1    I    2 
1   2   3   <♦    1 
••      3156" 
•'      4567" 

1 " 

2 2 2 
1 1 1 
1   2   3 

3" "1 
3* * ' '1 5»• •»! 
3" "1 

1" "1 
1" "I 
!•• "1 
1" "1 

4" "3 
4" ••3 
4«* "3 
4" "3 

1" 
!•• 
I" 
1" 

OJD«Y 
OJPOS 
IBFOR   •• 
IRFOR   " 
ICOMBO   •• 
IJTPO   80 
IJTHTR   I 
ENW   01   02   03   C4   05   06   07   08   09    ID   11   12   13   14   15   16 
POSTS   01   C2   03   r4   01   r2   03   rn   ni   "2   03   C4   01   02   03   "4 
REP   1   2 
Rl    1 
R?   2 
ENVFIRST   1 
E"VtAST   4 ■ 
CASE   NEW 
CASEX   N 
RATIO   "1 

"1 
"1 
"1 

BNODIV 41 
RNODIV   41 
HRGABS    ••30GECTFST.87nCXPS" 
U5EFILES   H 
TVALON      TRUE 
SEOF 
SKEL 
♦DEFINE   ASGX 
«FDIT   ON 
♦ CREATE   SGS:   XFTLE   CPREFIX,1 ,1,1 DEFORCE,1,1,13   CENV ,1 ,IE,13C 
prprp    j    p     tn 
»ASG,A   ^XFILE,I,1,13CI>1 3CXFILF,1 ,2,13. 
KUSE   C»23.,CXFILE ,1 ,1 ,13C«iaCXFILE,l,2,13. 
*PEMOVE   SGS   XFILE 
♦ END 
♦DEFINE   ELEX 
«ERS   C«23. 
»COPY,I   CPREFIX,1,1 ,13CF0RCE,1,1,13.C»13CENV,1,IE,13RCREP,1,R,13,C»23. 
♦ END 
♦SET   R   TO   1 
♦BRKPT.K    30GECTEST.GOHERGEALL/CFORCE,1,1,13RCREP,1»",13 
HASP,A H7BASEDATA. 
»ASG,T 14. 

Figure F-7. Example Setup of SSG Program for Generating Runstream for 
Separate Execution(s) of AFP CBT/CS/CSS Merge Module 
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51 «ASG,T   15. 
5 2 « A S G , T   3C . 
53 ««SG,T   S0RT9.,///1D00 
SM »ASG,A   30PCAS3. 
55 SASG.T   16. 
56 BED    3CPCAS3.FJE-I,16. 
57 *IF    CUSEFILES,1,1,13   r   N . < 
58 »ASG,A   CPREFIX,1,1 ,l]CFORCE,l,lti:i. 
59 SASG.A   H7AFP. 
60 »ASG,T   3.,///10nD .ALLOC 
61 »ASG,T H.,///lCCa .FALLOC 
62. »AS6,T lD.,///inaO .TTLOS 
63 «USF   9.,10. 
6'* »ASG,T 29. 
65 ♦ENO 
66 *INCREMENT IE FPOM CENVFIRST,! ,1113 TO CENVLAST ,1,1 ,13 
67 »F0   H7BASEDATA.CF0RCE,l,l,13ErENV,l,IE,I3,15. 
68 *TF   CUSEFILES,1.1,13   r   Y 
V-, *^5PI^rl5le?^9^5   C PREFIX,1,1, IXSCSSCPOSTS.l,IE,13CCASEX,1,1, 13 73 »ASG,A   CCSCSS,1,1,13. 
Tl »ED CCSCSS,1,1,13.,14. 
72 «REMOVE SGS CSCSS 
73 *FLSE 
T* «ED    H7AFP.CF0RCE,1,1,13MCP0ST?,1,IE ,13,14. 
75 *END ':' 
76 *INCREMENT   R   FROM   CR1,1,1,13   TQ   CR2,1,1,13 

78 JTF^CUSEFILESTI    ^^"5^ ^'^''"''^^ ' ' ' ^ * ^"'^'"^'^" ' ''^^'"   ''CPEP , 1 ,R, 1 3   CCASE,1,1,13 
In 2nl?'^o'^''?IEJ2?i'J'P^^?PS^^i'}'J^^'^|NV,l,IE,13CCASEX,l,l,llC''EP,I,P,13. 
f? *"SE   29.,rPREFIX,1,1,1aCFCRCE,1,1,13ECENV,1,IE,I3rCASEX,1,1,13CRep;i,R,l]. 
ol *PKCCESS   ASGX   A   3 
82 «PRCCESS ASGX F 4 
83 «PROCESS ASGX T 9 
S"* »ELSE 
85 *PROCrSS ELEX A 3 
86 *PROCESS ELEX F H 
87 «PROCESS ELEX T 10 
88 «USE 9.,10. 
89 *FNO 
9a»S0PT,ES 
91 VOLUME^SMALL 
QI «^yW = U25'^'"B'* = '''^5,36,B,A:?,35,36,B,A:l,35,36,8,A 

94 FILE0UTrS0RT9. 
95 OEOF 
96 »USE   9.,S0RT9. 
97 8X0T   CHRGABS.l ,1,1] 
98 ». IMAGE GIVING INDTCFS IN CBT POT OUTPUT RECORDS 
99 «EDIT   ON 

lOQ CIC0MBO,l,l,ia£ 

Figure F-7. Example Setup of SSG Program for Generating Runstream for 
Separate Execution(s) of AFP CBT/CS/CSS Merge Module 
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101 C0JTP0,1,1,13E 
102 COKTHTR,!,!,lie 
103 COJVIS.l.IE.lDt 
IDU C0J0ftY,l,IE,13£ 
105 COJPOS.l.IE.llt 
106 CTBFOR.l.I,13£ 
107 CIRFOR.l.l,13 
108 TVALON CTvatON,! ,1 ,13 
109 «.    IMAGE   GIVING   INDICES    OF    INPUT    CS/CSS    MODULI " 
11Q *EOIT   ON 
111 CIC0HB0,1,1,13£ 
112 CIJTP0,i,l,13C 
113 CIJTHTR,l,l,i:?C 
IIM *SET   lEX   TO   CP0STS,1,IE,13 -. 
115 C0JVIS,1,IEX,13C 
lit C0JDAY,I,IEX,13C 
117 COJPOS,l,IEX,n 
118 CRATia,l,IE,13 
119 ♦EDIT   ON 
12Q CBNODIV,!]   £ 
121 *INCREMENT    IBNO   TO   CBN00IV,13 
122 rBN0DIV,l,IBNC,13t 
123 ALOOP   .IBNO 
12 4 *rDIT OFF 
12 5 *EDIT ON 
126 CRN0DIV,13   £ 
127 *INCREHENT    IRNO   TO   CRNODIV.l] 
128 CRNODIV.l,IRNO,13£ 
129 *LOOP .IRNO ' 
130 «FDIT   OFF 
131 ((ADD   30GL0BAL.CVALS 
132 «AOD    30GL0BAL.FPACTS 
133 «IF   CUSEFILES,1,1,13   r   N 
m «ED    29.,CPREFIX,1,1,1aCFORCE,! ,1, 1 3 .ECENV,1,IE, 1 aRCRE" , I,R,13 
IJb (»rATA,L   29. 
136 (IFND 
137 ((FRS   29. 
138 *ELSE 
139 «OATA,L   29. 
l^Q ((END 
If I «FREE   29. 
m2 *ENP 
1<»3 HERS   9. 
m** »ERS   30. 
lilS *t.0OP .R 
lt6 «ERS    l"*. 
117 dERS   15. 
1U8 «LOOP .IE 
lt9»FREE9. 
l^-\ ((FREE   1<». 
151 ((FREE   15. 
152 SFREE   16. 
153 OFREE   30. 
15M aroF 
155 SEOF 

Figure F-7. Example Setup of SSG Program for Generating Runstream for 
Separate Execution(s) of AFP CBT/CS/CSS Merge Module 
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(e) OJVIS. The SGS "OJVIS" specifies symbols corresponding to 
clear (1) and degraded (2) visibility for the AFP standard 16 combat 
environments. A symbol appears in output records and may appear in the 
input CS/CSS moduli records. 

(f) OJDAY. The SGS "OJDAY" specifies symbols corresponding to day- 
time (1) and nighttime (2) for the AFP standard 15 combat environments. A 
symbol appears in output records and may appear in the input CS/CSS moduli 
records. 

(g) OJPOS. The SGS "OJPOS" specifies symbols corresponding to RAPD 
(1), STATIC (2), RADE (3). and BAPD (4) postures for the AFP standard 15 
combat environments. A symbol appears in output records and may appear in 
input CS/CSS moduli records. 

(h) IBFOR. The SGS "IBFOR" specifies a Blue division or force 
numeric identifer for inclusion in output records. 

(i) IRFOR. The SGS "IRFOR" specifies a Red division or force 
numeric identifier for inclusion in output records. 

(j) ICOMBO. The SGS "ICOMBO" specifies a case symbol appearing in 
CS/CSS moduli input and partial combat potential output records. The 
symbol has been set to bbl in all AFP work to date. 

(k) IJTPD. The SGS "IJTPD" specifies a year symbol appearing in 
input CS/CSS moduli records. 

(1) IJTHTR. The SGS "IJTHTR" specifies a theater symbol appearing 
in input CS/CSS moduli records. 

(m) ENV. The SGS "ENV" specifies symbols corresponding to the AFP 
standard 15 combat environments. The symbols may be used in a variety of 
names or headings. 

(n) POSTS. The SGS "POST" specifies symbols for the postures (RAPD 
= 01, STATIC = 02, RADE = 03, BAPD = 04) corresponding to the AFP standard 
16 combat environments. The symbols appear in the names of CS/CSS moduli 
elements. POSTS assures that correct CS/CSS moduli are matched combat 
environments. •     ,> 

(o) REP. The SGS "REP" specifies symbols corresponding to one or 
more replications of the Combat Module. The example in Figure F-7 shows 
only the symbols "1" and "2." The list could be longer because the follow- 
ing two SGSs specify just which consecutive replications are to be proces- 
sed by the generated runstream. The symbols must match characters appear- 
ing in input and output files or elements. Note that the generated run- 
stream element names includes the first symbol in REP. Hence, there is 
some danger of overwriting a runstream element before it has been used if 
several runstream generations precede runstream executions--unless the 
first entry in REP is changed between runstream generations. 
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(p) Rl. The SGS "Rl" specifies the position of the first replica- 
tion symbol in SGS REP to be included in the generated runstream. The 
runstream will include all replications corresponding to the closed REP set 
positions Rl to R2. 

(q) R2. The SGS "R2" specifies the position of the last replica- 
tion symbols in SGS REP to be included in the generated runstream. The 
runstream will include all replications corresponding to the closed REP set 
position Rl to R2. 

(r) ENVFIRST. The SGS "ENVFIRST" specifies the position of the 
first combat environment symbol in SGS ENV to be included in the generated 
runstream. The runstream will include all environments corresponding to 
the closed ENV set positions ENVFIRST to ENVLAST. 

(s) ENVLAST. The SGS "ENVLAST" specifies the position of the last 
combat environment symbol in SGS ENV to be included in the generated run- 
stream. The runstream will include all environments corresponding to the 
closed ENV set positions ENVFIRST to ENVLAST. 

(t) CASE. The SGS "CASE" specifies an identifier to appear in the 
headings of printed output. 

(u) CASEX. The SGS "CASEX" specifies an identifier appearing in 
the CS/CSS filename (only if the CS/CSS moduli input are in file format). 
The identifier is of no concern if CS/CSS moduli are in elements (the 
current preferred practice). 

(v) RATIO. The SGS "RATIO" specifies the number of Blue and of Red 
divisions by AFP standard combat environments. In the example in Figure 
F-7, "13" represents one Blue and three Red divisions in each of the 
environments (1, 5, 9, 13) corresponding to posture RAPD. 

(w) BNODIV. The SGS "BNODIV" specifies the AFP weapon type number 
of Blue nondivisional weapons. The CBT/CS/CSS Merge Module excludes non- 
divisional weapons from COP computations. 

(x) RNODIV. The SGS "RONDIV" specifies the AFP weapon type number 
of Red nondivisional weapons. The CBT/CS/CSS Merge Module excludes non- 
divisional weapons from COP computations. 

(y) MRGABS. The SGS "MRGABS" specifies the file and element name 
for the Merge Module's current absolute program element. 

(z) USEFILES. The SGS "USEFILES" specifies whether the principal 
input and output of the Merge Module are files (Y)es) or elements (N)o). 

(aa) TVALON. The SGS "TVALON" specifies whether or not the first 
four components of partial combat potentials are to be weighted by target 
values. TVALON=.FALSE, suppresses the weighting. TVALON=.TRUE. forces 
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weighting. All replications of all combat environments should be processed 
at the same setting of TVALON for rollups and interpolations to be 
consistent. 

(2) SKELeton Section. In accord with the above-described SGSs, the 
SKEL section shown in Figure F-7 generates a single runstream element for 
the specified division or force, combat environments, and replications. 
Note that the SKEL is based on the assumption that some file names are 
permanent. Those "permanent" names may be changed within the SKEL section; 
or, if name changes are expected to be frequent, new SGSs may be added to 
the SGS section and referenced in the SKEL section. 

F-5. PROGRAM 

a. The CBT/CS/CSS Merge Module program is more confusing than most of 
the AFP System's other modules, short of the Combat Module itself. No one 
set out to make the program confusing. It is just that the current version 
is the result of several changes in the scope of the program. Each change 
was implemented by patches to the preceding version without ever starting 
over. The prototype was developed on a microcomputer using a FORTRAN com- 
piler permitting a maximum of three-dimensional arrays. Partly because of 
that dimensioning limitation and partly to keep Blue and Red clearly 
delineated, many separate arrays and program loops for Blue and Red data 
were implemented in the prototype. Although those distinctions were pre- 
served in the mainframe version of the module, later extensions to the 
module often introduced higher-dimensioned arrays in which the distinction 
between Blue and Red was limited to the difference between "1" and "2" as 
indices within one dimension of an array. From the beginning, artillery 
was handled differently from direct fire, sometimes by special statements 
within an otherwise direct fire sequence, sometimes by a separate block of 
statements following a direct fire sequence of instructions. Perhaps most 
confusing of all, the original method (based on "local exchange ratios") 
for computing partial (in the sense of pertaining to a single instead of 
all 15 environments) combat potentials was retained as a variant after the 
now standard method (based on "global exchange ratios") was implemented. 
The current version of the module still deactivated code for writing to a 
combat environment rollup file that is not used. The admirable and 
professional goal of "cleaning up the module" has had to be ignored in the 
face of higher priority requirements to make other modules work. 
Throughout system development, the strategy has been to build those things 
that did not exist, to fix those things that did not work correctly, and 
last to improve things that worked correctly but awkwardly. The operator/ 
programer may find it helpful to keep in mind several special consider- 
ations. 

(1) The CBT/CS/CSS Merge Module treats direct fire and indirect fire 
weapons differently. 

(2) The notions of "lifetime potentials" differ among weapons types. 

(3) The module concurrently builds Blue and Red potentials. 
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(4) Partial potentials are developed largely concurrently by two 
different methods. 

(5) Four-valued and scalar partial combat potentials (i.e., five- 
valued partial potentials) are developed concurrently. 

(6) Unmodulated and modulated partial potentials are developed 
concurrently. 

(7) Division potentials are accumulated as the module works its way 
through weapon inventories weapon type by weapon type. 

b. Figure F-8 displays the basic logic of subroutine TARTY of the 
CBT/CS/CSS Merge Module program. The basic strategy of the module is to 
process Combat Module results Blue weapon type by Blue weapon type. For 
each Blue weapon type, results of matchups against Red weapons are 
processed Red weapon type by Red weapon type. And for each Blue/Red weapon 
type-on-type matchup, results are processed day by day (normally only for 2 
days). Much updating of several different multidimensional working arrays 
occurs over and over again as days, Red weapon types, and Blue weapon types 
are cycled. Some updating is done without reference to CS/CSS moduli in 
order to compute unmodulated potentials. But an equal amount of updating 
is done with reference to the CS/CSS moduli in order to compute the 
modulated potentials. It is not until the working arrays have been filled 
that output to the partial combat potential file is begun. The essence of 
the CBT/CS/CSS Merge Module is the computation of unmodulated and modulated 
scores, CIPs, and COPs from Combat Module output and CS/CSS moduli (the 
latter only for modulated quantities). The computation is performed by two 
methods. The standard method is usually called the "global exchange ratio" 
method, or the GER method. The variant (actually the original) is called 
the "local exchange ratio" method, or the LER method. The following 
paragraphs are intended to clarify the distinctions between the methods, 
first in a simplified way and then in more detail. The examples are all 
from the point of view of the Blue side as "shooters." Similar examples 
could have been constructed from the Red side's point of view inasmuch as 
the Combat Module and the CBT/CS/CSS Merge Module treat both sides 
symmetrically. Although the Merge Module treats only one combat 
environment per run, the module develops unmodulated and modulated scores, 
CIPs, and COPs by two methods for both Blue and Red sides concurrently. 
Some patience is required to unravel the intertwined processes and to grasp 
the similarities and differences. 
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(1) The principal difference between the "global" and "local" 
exchange ratio methods lies in whether exchange ratios are computed for 
each type-on-type engagement (as in the "local" method) or only after kills 
and losses have been separately summed over all engagements (as in the 
"global" method). The difference, then, is in the exact sequence of sum- 
mation and division operations. In highly simplified form, the difference 
involves terms of the form— 

(a) Global: 

GER(IB) = EE 
(Red weapons of type IR killed by Blue weapons of 

type IB on day ID) 

IR  ID  (Blue weapons of type IB lost to all causes over 
all days) 

(b) Local: 

[Red weapons of type IR killed by Blue 
weapons of type IB on day ID) 

LER(IB; (1/ND) ^ Y^ 

IR   ID  (Blue weapons of type IB lost in engagement 
with Red type IR on day ID) 

(2) The symbols used in the following paragraphs to make the GER and 
LER notions more specific in relation to the determination of partial 
combat potentials are defined in the following subparagraphs. The fact 
that a single execution of the Combat Module or CBT/CS/CSS Merge Module 
applies to a single combat environment is disregarded except in paragraph 
(4) below. Otherwise, the following symbols should also be indexed by IE 
to indicate the corresponding combat environment. The CBT/CS/CSS Merge 
Module program and subprograms apply a different symbolism and somewhat 
different orders of summation from the examples below. 

(a) IB is the index of the IBth Blue weapon type. 

(b) IR is the index of the IRth Red weapon type. 

(c) IT is the index of the ITth component of five-valued partial 
combat potentials. The components are: personnel, light armored vehicles, 
heavy armored vehicles, aircraft, and weighted scalar. 

(d) ID is the index of the IDth day represented within the AFP 
Combat Module. 

(e) ND is the total number of days represented within the AFP 
Combat Module. 
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(f) GLOSS(IB) is the sum of losses of weapon type IB to all causes 
over all days. GLOSS is "global" in the sense of being a sum over all Red 
shooters and over all days. In the standard 60 by 60 engagement of matrix 
of the Combat Module, a Blue weapon type is allocated within a single row 
across 60 Red columns, and a Red weapon type is allocated within a single 
column across 50 Blue rows. Hence, GLOSS(IB) is the sum of Blue losses 
within a complete row of the 60 by 60 engagement matrix. 

(g) LLOSS(IB,IR,ID) is the loss of Blue weapon type IB to all 
causes related to engagement with Red weapon type IR on Day-ID. LLOSS is 
"local" is the sense of referring to losses incurred on a single day within 
a single "cell" of the standard 60 by 60 engagement matrix of the Combat 
Module. 

(h) DBL(IB,IR) is the sum of direct fire losses of Blue weapon type 
IB to Red weapon type IR over all days. 

(i) DBL(IB,IR,ID) is the direct fire losses of Blue weapon type IB 
to Red weapon type IR on Day-ID. 

(j) DRL(IT,IR,IB) is the sum of direct fire losses within target 
category IT or Red weapon type IR to Blue weapon type IB over all days. 

(k) DRL(IT,IR,IB,ID) is the direct fire losses within target cate- 
gory IT or Red weapon type IR to Blue weapon type IB in Day-ID. 

(1) IBL(IB,IR) is the sum of indirect fire losses of Blue weapon 
type IT to Red indirect fire weapon type IR over all days. 

(m) IBL(IB,IR,ID) is the indirect fire losses of Blue weapon type 
IB to Red indirect fire weapon type IR on Day-ID. 

(n) EBL(IB,IR) is the sum of external losses of Blue weapon type IB 
related to engagements with Red weapon type IR over all days. 

(o) EBL(IB,IR,IO) is the external losses of Blue weaoon type IB 
related to engagements with Red weapon type IR on Day-ID. 

(p) ERL(IT,IR,IB) is the sum of the external losses within target 
category IT of Red weapon type IR related to engagement with Blue weapon 
type IB over all days. 

(q) ERL(IT,IR,IB,ID) is the external losses within target category 
IT of Red weapon type IR related to engagements with Blue weapon type IB on 
Day-ID. ^ 

(r) F is a factor specifying the fraction of external losses to a 
target which are to be credited to a shooter. In general, the factor F 
results in a splitting of external losses between direct and indirect 
activities. 
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(s) AVAIL(IB) is the number of Blue weapons of type IB input to the 
Combat Module as part of the starting inventory. That inventory may 
include several divisions. - 

(t) ALLOC(IB,IR,ID) is the number of Blue weapons of type IB 
allocated against Red weapon type IR on Day-ID. 

(u) NBD is the number of Blue divisions represented in Combat 
Module results. NBD is applied frequently as a multiplier or divisor as 
appropriate as the CBT/CS/CSS Merge Module viewpoint shifts from all 
weapons of a type to a single divisions's worth. 

(v) USCORE(IT,IB) is the ITth component of the unmodulated score of 
one division's worth of Blue weapon type IB. 

(w) UCIP(IT,IB) is the ITth component of the unmodulated CIP of 
Blue weapon type IB. 

(x) MSC0RE(IT,I8) is the ITth component of the modulated score of 
one division's worth of Blue weapon type IB. 

(y) MCIP(IT,IB) is the ITth component of the modulated CIP of Blue 
weapon type IB. 

(z) FRACT(IB) is the fractional lifetime factor for Blue weapon 
type IB, e.g., the net factor is usually 0.5 (for half lifetimes) for 
ordinary DIRECT fire weapons. 

(aa) LICOP(IT) is the ITth target category component of unmodulated 
COP. 

(ab) MCOP(IT) is the ITth target category component of modulated 
COP. 

(3) The GER method requires computation along the following lines. 

(a) For Blue direct fire weapons in general; 

GLOSS(IB) =X^(DBL(IB,IR) + IBL(IB,IR) + EBL(IB,IR))   .,- ■ 

IR 

If GLOSS(IB) =  0.0, then GLOSS(IB) - 1.0. 

The losses to Blue weapon type IB are summed over all uses of that weapon 
before any division to determine exchange ratio. To avoid division by 0.0, 
1.0 is the minimum permitted loss. 
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USCOR£(IT,IB) = FRACT(IB) * AVAIL(IB)/(GLOSS(IB) * NBD) * 

y^ (DRL(IT,IR,IB) + F * ERL( IT, IR, IB)) 

IR 

The unmodulated score is thus purely a quotient of sums, not a sum of 
quotients. 

UCIP(IT,IB) = USCORE(IT,IB) * NBD/AVAIL(IB) 

The unmodulated CIP is simply a mean score per weapon. 

MSCORE(IT,IB) = (FRACT(IB) * AVAIL(IB) / (GLOSS(IB) * NBD)) * 

Y]  (DRL(IT,IR,IB) + F * ERL(IT,IR,IB)) * CSCSS(IB,IR) 

IR 

The modulated score, too, is a quotient of sums, not a sum of quotients, 

MCIP(IT,IB) - MSCORE(IT,IB) * NBD / AVAIL(IB) *. 

(b) For Blue indirect fire weapons in general: 

USCORE(IT,IB) - FRACT(IB / NBD) * 

y^^   (DRL(IT,IR,IB) + F *  ERL( IT, IR, IB)) 

IR 

It is implied that the indirect firer loses only 1.0 weapon. 

UCIP(IT,IB) - USCORE(IT,IB) * NBD / AVAIL (IB) 

MSCORE(IT,IB) = (FRACT(IB) / NBD) *      . 

y^ (DRL(IT,IR,IB) + F * ERL( IT, IR, IB)) * CSCSS(IB,IR) 

IR 

MCIP(IT,IB) = MSCORE(IT,IB) * NBD / AVAIL(IB) 
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(c) The division COPs; 

UCOP(IT) =^USCORE(IT,IB) 

IB 

MCOP(IT) = ^MCSCORE(IT,IB) 

IB , ^ :  ■ ,  -. ■ 

(4) The LER method required computation of the following: 

(a) For Blue direct fire weapons in general: 

LLOSS(IB,IR,ID) = DBL(IB,IR,ID) + I3L( IB,IR,ID) + E3L(IB,IR,ID) 

If LLOSS(IB,IR,ID) = 0.0, then LLOSS(IB,IR,ID) = I.O. 

Here, the sum of losses applies to a single type-on-type engagement on a 
single day.      •   ,  ., ' 

USCORE(IT,IB) = (FRACT(IB) / (ND * NBD)) * 

(DRL(IT,IR,IB,ID) + F * ERL(IT,IR,IB,ID)) * ALLOC( IB,IR,ID) 

L E 
LLOSS(IB,IR,ID)    ■   : 

IR  ID 

The unmodulated score is a sum of quotients and not simply a quotient of 
sums as in the GER case. 

UCIP(IT,IB) = USCORE(IT,IB) * NBD / AVAIL(IB) 

MSCORE(IT,IB) = (FRACT(IB) / (ND * NBD)) * ' ' ' 

(DRL(IT,IR,IB,ID) + F*ERL(IT,IR,IB,ID)) 
y^cscss(iB,iR)* y^ *ALLOC(IB,IR,ID) 

IR ID LLOSS(IB,IR,ID) 

MCIP(IT,IB) - MSCORE(IT,IB) * NBD / AVAIL(IB)   - ' ■ -"- , 

(b) For Blue indirect fire weapons in general: 

LLOSS(IB) = DBL(IB) + IBL(IB) + EBL(IB) 

If LLOSS(IB) - 0.0, then LLOSS(IB) = 1.0. 
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Unlike in the GER case, the "actual losses" of indirect fire weapons are 
considered except that 1.0 is the minimum permitted loss. 

USCORE(IT,IB) = FRACT(IB) / (ND *  NBD * LLOSS(IB)) * 

Y^   ^  (DRL(IT,IR,IB,ID) + IRL(IT,IR,IB,ID) + F*ERL(IT,IR,IB,ID)) 

IR ID 

UCIP(IT,IB) = USCORE(IT,IB) * NBD / AVAIL(IB) 

MSCORE(IT,IB) = (FRACT(IB) / (ND * NBD * LLOSS(IB)))* 

^CSCSS(IB,IR)*2](DRL(IT,IR,IB,'lD) +IRL( IT, IR, IB, ID)+F*ERL( IT, IR, IB, ID)) 

IR ID 

MCIP(IT,IB) = MSCORE(IT,IB) * NBD / AVAIL(IB) 

(c) The divisions COPs; 

UCOP(IT) = 2^USC0RE(IT,IB) 

IB 

MCOP(IT) = J2 MSCORE(IT,IB) 

IB 

(5) The AFP CBT/CS Merge Module does not roll up partial combat 
potentials over all 15 combat environments. That function is performed 
within the AFP Rollup and Stats Module. In terms of the above notation, an 
example of the computation performed within the Rollup and Stats Module is: 

15 

MCOP(IT) -  ^ MCOP(IT,IE) * ENV(IE)  ' 

IE 

Where the partial MCOPs (IT) above have been extended to MCOP(IT,IE) to 
show dependence on corresponding combat environment, IE. The term MCOP has 
been replaced to indicate that the environmentally weighted sum of partial 
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COPs is a final COP. Similar summations lead to the full variety of final 
unmodulated and modulated scores, CIPs, and COPs for both Blue and Red 
divisions. 

c. GGGTARTY is the current version of the source program of the princi- 
pal subprogram of the CBT/CS/CSS Merge Module. The GGGTARTY source program 
is listed in Figure F-9. 

(1) The principal reference arrays are initialized at load time or 
early in program execution. 

(a) BAA(IO). The array BAA stores the starting strengths of Blue 
mortar and artillery weapon types. The indexing of BAA(I) for indirect 
weapon types for I = 1 to 10 relative to all weapon tyes W = 1 to 60 is W = 
LIMD + I. Array RAA is the Red counterpart of Blue array BAA(). 

(b) RAA(IO). The array RAA() stores the starting strengths of Red 
mortar and artillery weapon types. The indexing of RAA() is the same as 
for Blue array BAA() described in (1) immediately above. Array BAA() is 
the Blue counterpart of Red array RAA(). 

(c) CSCSS(2,60,60). The array CSCSS() receives and stores CS/CSS 
module generated earlier by the separate AFP CS/CSS Module. An array 
element CSCSS(I,J,K) is indexed; 

1. 1=1 to 2 for Blue and Red sides. 

2. If 1=1, then 

J=l to 60 for the 60 Blue weapon types. 

K=l to 60 for the 60 Red weapon types. 

3. If 1=2, then 

J=l to 60 for the 60 Red weapon types. 

K=l to 60 for the 60 Blue weapon types. 

(d) 8NDX(60). The array BNDX() receives and stores the weapon 
indices of any Blue weapon which are nondivisional. If there are only N 
nondivisional Blue weapon types, then only the first N elements of BNDX() 
are filled. For example, during AFP system development only Blue weapon 
type 41 was nondivisional. Hence, N=l, and BNDX(1)=41. As a result of 
entries in BNDX(), the program sets the corresponding logical value in the 
separate array BNDW() to .TRUE, for nondivisional. Array RNDX() is the Red 
counterpart of Blue array BNDX(). 
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1 
2 C 
3 c 
4 c 
5 c 
6 c 
7 c 
S c 
9 c 

1C c 
11 c 
12 c 
U ■■C 

It c 
c 

16 c 
17 e 
16 
19 c 
2C c 
21 c 
22 
23 
24 
25 
26 
2 7 
28 c 
29 
3C 
31 
52 
13 
34 c 
35 c 
36 c 
37 c 
36 
39 
40 
41 c 
42 G 
43 C 
44 c 
AS c 
46 c 
47 c 
48 c 
49 c 
5 0 c 

SUBROUTINE TARTY 
15 JUN £3 — G.E.C. 
COMBI^£S COMBAT .10DULE OUTPUT WITH CS/CSS FACTORS 

12 APR S3 -- CHANGE MODULI 8 OUTPUT ID'S — G.^.C. 
ALGORITHM AND MOST OF CODE 9Y G. COOPER. MODIFIED BY J.WARREN 

AND S. 9RAVY 
EXTENDED 2^-28 OCT S3 BY G.E.C. TO PROVIDE GLOBAL 
(I.E., ROW-WISE S COLUMN-WISE   " "'-  
'■""'  —■■•-- "  LOSSES] 

SLUE KILLS 
PERSONNEL+OTHEP 
LT VEHS 2 LT VEHS 

3 HVY VEHS 
4 AIRCRAFT 
5 SCALAR 

J=1 UNMODULATED 
2 MODULATED 

<= 1,M KTH WEAPONS TYPE 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 

(Page 1 of 15 pages) 
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51 C R(I,J,K)     P=0 KILLS          SUBSCRIPTS LIKE 9(1,J,<) 
52 C 3AL(n       BLUE ARTY LOSSES, TYPE LI'10+1 
53 C RALd)       RED ARTY LOSSED, TYPE LIfD + I 
54 C 3AA(n       BLUE ARTY STARTIMG STRENGTH, TYPE LI >• 0 ♦ 1 
55 . C RAA(n       oeo ARTY STARTING STRENGTH, TYPE LI.^ 0 + 1 
56 € OMEGAE(I,J,K,L)     GLOBAL SCORES S CIPS 
57 C 1=1,5               PERS + OTHER, ....SCALAR 
58 C J = 1,4             .USCORE,UCIP,f«SCORE,MCIP 
59 .C «="! ,NTYPS ( IS )        WPN TYP? 
60 C    ' . L = 1,2               BLUE,RED 
61 C Or.EGAC (I ,J ,K}       GLOBAL COPS 
62 C 1=1,5               PERS+OTHtP,....SCALAR 
6 3 C           J = 1 , 2     •          UCOP.^'COP 
64 C < = 1,2              BLUE,RED 
65 C    ■•    ZLOSS(I,J) DIRECTS INDIRECTLOSSES 
66 C--" I = 1,NTYPS(IS)       WPNTYpi^ 
67 C J='',2               BLUE,RED 
6a c 
69 C0M?^0N/CI"«1/DUM(240) .EXTLOS (2,60) -^ 
70 CCMMON/SOR/ISOR 
71 CO-^MCN/GLOBAL/IBFOR , IRFOR , J C ASE 
72 COi^MON/a«RK/'lWRK,ISCNT,JTHTRZ,JTP0Z,JVISZ,JPOSZ,JOAY2 
73 CCI«?10N/CHAR/KTHTR 
74 CO?«'«ON/C ATVAL/CVALS (5 ,60 ,2) 
75 C0f^CN/FHACTS/FRAX(6Q,2) 
76 C DATA ATHTR/'  E'/ 
77 DATA IDIM/14/ ,NTYPS/2*60/,IUIN8/14/ 
78 DATA ZT0L/Q.2/,f ,N/2«6C/ .? 
79 DATA FRACLF/J.50/..ND/2/ 
20 DATA LI''D/5C/ , IPOS/4/, IDAY/2/ 
ei DATA CSCSS/^ZOC-1.0/ 
32 DATA 3NDw/60'.FALSE./,RNDW/6C*.PALSE./ 
3 3 0ATAAL0SS/56*0.0/ 
54 DATA ISNO/10,?0,50,70,20,40,60,?C/ 
55 C 
S 6 C                •■1INF0    R<^CORO    FORMAT 
37 C 1    FOfil^ATdS , A3, I4,3l3,l5,5F1C.3,2To,l5) 
38 C FOR    OUTPUT    OF    ISCNT,JThTP,JIPD,JV IS,JPOS,J0 AY,IWIP,XPPRS, 
89 C XLVEH,XHVEH,XACFT.XSCLR,I9F0R,IPFOR,JCASE 
90 CALL OUTPAR 

■;91 READ(5,2) TVALON 
92 2 FOR,'«AT(10X,L5) 
53 KLIM = 5                .,       .        ■-           ■ 
94 <STEP=1 
95 IF(TVALON) THEN 
96 KLI.« = 1 
97 KSTEP=4 
98 END IF " 
99 IS0R=6 
100 I«RK=30 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 

(Page 2 of 15 pages) 
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c    ieFOR=i 
C     If F0R=1 

CV0PT=1.C 
C A L L Z E B 0 ( B T , 1 0 ) 
CALL ZERO (RT,10) 
CALL ZERO(5,6C0) 

C 
C   READ IN THE CSCSS DATA 
C 

READ (5,13) COMBO,JTPD,JTHTR,JVI$,J0AY,JPOS 
13    FOR^^ATO 
C      KTHTR=ATHTR(JTHTR) 

CASE=(JVIS-1)*IDAY*1P0S-KJDAY-1)*IP0S+(JP0S-1) 
JCASE=CASE 
PREF1=0 
PREFZ=0 

C       PREF3=(JTHTR-1)*ICASE>CASe 
C       PREF4=(C0M90-1)*ITHTR*ITPD*ICASE+(JTPD-1)«ITHTR*ICASE+PREF3 
15    READ(IUIN8,23,ENC=50) LSCNT , LTHTR , LTPD,LV I S,LPOS,LDAr 

& ,LeW10 ,X3M0D ,LRWIO, XRMOO 
23    FOR.«AT(I6,A3,I4,I3,I3,I3,I5,F10.3,I5,F10.3) 

TEST=(LSCNT .EQ. 200 )  .AND. (KTHTR .EQ. LTHTR) 
TEST = TEST .A^'^D. (JTPO .FQ. LTPO) 
TEST=TEST .A-^D. (JvIS .EQ. LVIS) 
TEST=TEST .A\D. (JPOS .EQ. LPOS) 
TEST=TEST .AND.  (JDAY .EQ. LDAY) 
IF ( TEST ). THEN 

CSCSS (1 ,L8WID,LRWID)=X9M0D 
CSCSS(i,LR«ID,LEWlD)=XRMOD 

END I F 
GOTO 15 

5 0     CONTINUE 
C    .NiU"^BER OF 3LUE AND RED DIVISIONS 

READ (5 ,13) CIVS (1 ) , DIVS(2) 
X       DIVS(1)=NBDIV 
C       DIVS(2)=NRDIV 
C    riEAD THE PLUE NON-DIVISIONAL WEAPON COUNT AND INDICES 

REAO(5,''3) NBNDIV,(BNDX(I),I=1,V5NDIV) 
C    READ THE REP NON-DIVISIONAL WEAPON COUNT AND INDICES 

R£AD(5,13) NRNDIV,(RN0X(I),I=1,NRNDIV) 

CALL ZERO(R ,oOC) 
CALL ZERO (ABTOT ,M) 
CALL ZERO(ARTOT ,N) 
CALL ZEROOAA, 10) 
CALL ZERO (RAA.IO) 
CALL ZECQ(SAL,10)   • 
CALL ZEPO(RAL,10) 
CALL ZEP0(0«E'3AE ,2400) 
CALL ZERO (O^tGAC,20) 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 

(Page 3 of 15 pages) 
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51 CALL ZEROCZLOSS,120) 
52 C   SET UP POINTERS TC NON-OIVISIONAL RESOURCES 
53 DO 6C I = 1,N9i^DIV 
54 cNDW(9KDX(I)) = .TRUE . 
55 6 0     CONTINUE 
5 6 00 7C I=1,NR,'40IV r-, 
57 RNDW(RNDX(I ) ) = .TSUE . 
5S      70     CONTINUE 
59 C 
60 C        GET CATEGORY VALUES 
0l CALL GETCAT 
62 C 
63 C        GET FRACTIONAL LIFE ADJUSTERS 
64 C 
65 
66 C 
67 C 
6£ 
69 C 
70 C 
71 C 
72 C 
73 
74     C 
75 
76     C 
77 
7o     C 
79 
tC     C 
SI 
S2     C 
63 
S4     C 
«5 
36     C     GET~bLUE~s"'RED'cS/CSs'f ACTORS "FOR THIS PAIR 
57 
88 
89 C 
90 3SU."i = 0.r' 
91 RSUM=C.D 
92 C     LOOP OVER DAYS 
93 C        GLOBAL KILL ACCUMULATORS OVER NO DAYS 
94 GBNET=O.G 
95 GRNET=0.0 
96 DO 1000 ID=1,NO 
97 C      ALLOCATIONS 
98 AB = ALOSS (1,1,10) 
99 AR=AL0S5( 1 ,2, ID ) 
00      C      PARTICIPATIONS 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Mociule 

(Page 4 of 15 pages) 
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201 PB=ALOSS(?,1, 10) 
Z:02 PR=AL0$S(Z,2,ID) 
203 e DIRECT LOSSES 
204 DB=ALOSS(T,1,ID) 
205 DR=ALOSS<3,2,ID) 
206 C EXTERNAL LOSSFS 
207 e3=(tXa/(1.C-EX9))«AL0SS(1,1,ID) 
208 ER=(EXR/(1.3-EXR))*ALOSS(1,2,ID) 
209,    C .   THRU 100, SUM INDIRECT LOSSES     ALSO CREDIT INDIRECT WPNS 
210 31=0.0 
211 31=0.0 
212 DO 1G0 L=?,IDIM 
213 LX=L + LI'"D-4 
214 X3 = AL0SS(L,1, ID) 
21 5 XR = »LOSS(L,2, 10) 
216 IF( (X?.LE.0.31 ) .AND.(XR.LE.0.01 )) GOTO 100 
217 3I=ei*X8 
213     ■ ?(I=RI + XR i 
219 9M0D1=CSCSS(1 ,ie,LX) 
22C RMODi=CSCSS(^ ,LX,ia) 
221 3f«0DZ=CSCSS(1 ,LX ,IR) 
222 Rf«0D£=C?CSS(2,IR,LX) 
223 C CREDIT KILLS TO INDIRECT WE«PON? 
224 DO OC IV = 1 ,4 
225 CV=C\/«LS<IV,IR,2) 
22t- IF(TVALON; CVOPT = C\/ 
227 BU = RCAS (IV) ♦XR 
226 B(I V,1 ,LX)=e(IV , 1 ,LX)+5U*CV0PT 
229 3(5, 1 ,LX)=B(5, 1 ,LX)+EU«CV 
23C 3»«=5U*9»'0D2 
231 B(I V.2,LX)=9(IV ,2,LX)+6r*CV0PT 
232' 5(5,2,LX)=e(5,2,LX)+B'«*CV 
233 CV=C;ALS(IV,I?,1) 
234 IF(TyALON) CvOPT=CV 
235 RU=SCAS(IV)*xB 
236 - R( IV, 1,LX)=R(IV,1 ,LX)+RU*CVOPT 
237 R(5,1 ,LX)=R(5,1 ,LX)+RU*CV 
23£ R»=RU*R"0D1 
239 H(IV,2,LX)=R(IV,2,LX)+fi"»*CV0PT 
240 R(5,2,LX)=R (5 ,2,LX)+RM*CV 
241 9G CONTINUE 
242 DO 95 II5=KLI^,5,KSTEP 
243 B(I15,1,LX)=3(I15,1,LX)+XR*CVAL?(5,IR,2) 
244 B(I15,2,LX)=3(I15,2,LX)+XR*3r0D2*CVALS(5,IR,2) 
245 R(I15,1,LX)=R(I15,1,LX)+X9*CVALS(':,ID,1) 
24t R(I1 5,2,LX)=R (II 5,2,LX) + X3*RM0D1»CVALS(5,13,1) 
247        95 CONTINUE 
24e        100 CONTINUE 
2^9      C FOP INDIR FIR= WPN, IGNORE THE TYPE-ON-TYPE ALLOCATION 
250 IF(Ic.GT.LI*'D) AB = 1.C 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 
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251 IFClR.6T.LIi*'0)A« = 1.0 
252 ABTOT(IB)=AeTOT(ie)+AB      ■, 
253 ARTOT(IP)=ARTOT(IP)♦A" 
254 IF (ID.EQ.1) THEN 
255 ■''      ,■■ START(i5,1)=START(IB,n+AB 
256 START(IS,2)=START(IR ,2)+AR 
25 7 END I F 
25S 3T0T=De+eB+FI 
259 RT0T = DR + ER + R1      ^- "; 
26G 3NET=DB 
26 1        "   X=03+SI 
262 IF(X.GE.ZTOL) BNET = eseT+E9*DB / X 
263 RNET=OR 
264 X=DR+RI 
265 IF(X.GE.ZTOL) RNFT=PN?T+ER*OR/X 
266 -    IF(BTOT.GE.ZTOL) THEN 
"67 BXR=RNET/BTOT C 
!6g ELSE 
269 9XR=RNET 
270 ENDIF 
271 C      FOR INDIR FIRE WPN, TAKE <ILLS, NOT XCHANGE RATIO 
272 IF (lE.GT.LIf'D) BXR = RNET 
273 IF{RT0T.GE.2T0L) THEN 
274 RXR=BNET/RTOT 
275 ELSE 
276 R.XR=3NET 
2 7 7             ENDIF 
27S C      FOR INDIR FIRE WPN, TAKE KILLS, NOT XCHANGE RATIO 
279 IF (IR .GT.LI^D) RXR=eNET 
230 3SUM=eSU«*AB«BXR 
231 ,     RSUM=RSUM+AR«RXR 
232 I F ( IB .GT.LI^O ) BAL( IB-Ll.««D) =9AL C IB-LI*'D )+eTOT 
2 = 3 IF (IR .GT.LI^'D ) RAL( IR-LIMD) =RAL (IR-LIVD)+PTOT 
2S4 C 
2£5 C        UPDATE GLOBAL ROw/COLUI>«N EXCHANGE ARRAYS 
28c C 
257 ZLOSS(IB,t)=ZLOSS(IB,1}+eT0T 
25c ZLOSS(IR,2)=ZL0SS(IR,2)+RTOT 
239 GBN£T=G?NET+3NeT 
29C 6fiNET=GPNET+RNET 
291 C 
292 1000 CONTINUE 
293 aSC0SM = BSUM*9l«0B 
294 RSCOR'^ = RSUM*Rf«OD 
295 C      UPDATE "AIN ACCUMULATOR ARRAYS 
296 DO 1SC0 IV=1,4 
297 CV=CVALS(IV,IR,2) 
298 IF(TVALON)CVOPT=CV 
299 C     UNMODULATED 
300 8U=RCAS ( IV) *asu(« 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 
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201 GBU = RCAS (IV)*GRNET 
302 C MOOULATi^D 
303 3I* = RCAS C I V) *3SC0R'^ 
304 C COI«PONENT OF 4-VECTOR 
305 B< IV,1, IB)=8(I V , 1,IBi+DU*CVOPT 
306 0^'EGAH(IV,1,IB,1)=0MEGAF(IV,1,IO,■t)♦GeU*CV0PT 
307 C SCALAR 
30c a(5 ,1 ,IB)=B(5,1 , 19)+BU«CV 
309 Of«EGAE(5 ,1 , IB ,1 ) =OMEGAE <5, 1 , 13 , "^ )+G3U*CV 
310 • 3(IV,2,IB)=8(IV,2,IB)+B'«*CV0PT 
311 0I>«EGAE<IV,3,IB , 1 ) =OI«EGAE (IV,3,IB , 1)+&BU*3'*0D«CV0PT 
312 B(5,2,ie)=B(5,2 , IB)+3^'*CV 
313 0rEGAE(5,3,I3,1)=OMEGAE(5,3,IB,n+6BU*8f^OD*CV 
314 C SIMILAR SCHEME AS FOR SLUE ASOV^ 
315 CV=CVALS(IV,19,1) 
316 IF(TVALON) CVOPT=CV 
317 RU=BCAS MV) ♦RSUM 
318 GRU=8CAS( IV)*GBNET 
319 Rh' = 3CAS (IV) *RSCOfiM 
32 0 R(IV,1,IR)=R(IV,1,IR)+RU*CV0PT 
321 Of'EGAEd V,1 ,IR , 2) =0*'E'".AF (IV, 1 , IR,2)+GRU*CVOPT 
322 R(5,1,IP)=R(5,1,IR)+RU«CV 
Z23 OMEGAE('','!,IR,2)=OMEGA£(5,1,IR,2)+GRU*CV 
324 R(IV,2,IR)=RCIV,2,IR)+Rw*CV0PT 
325 0(<'E3AE(IV,3,IR,2)=Of«EGAF(IV,3,I'',?) + GRU*RMOO*CVOPT 
326 R(5,2 , IP )=R(5,2,IP)*R"*CV 
327 Ol»EGAE(5,3,IS,2)=CMEGAE(5,3,IR,2)*GRU*Rl«OD*CV 
32a      1800 CONTINUE 

33C 
331 
332 
333 
334 
335 
336 
337 
33S 
339 
340 
341 
342 
343 
344 
345 
346 F=FRACLF 
347 XND=ND 
343     C 
349 C        FILL GLOBAL ARRAY FOR CIPS, DIRECT FIRE...AND 
350 C        NORMALIZE SCORES TO FRACTIONAL LIVES 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 

GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 
(Page 7 of 15 pages) 
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351 
332 
353 
35A 
355 
356 
357 
358 
359 
36C 
361 
362 260C 
363 2700 
366      2 
365 C 
366 C        FILL GLOBAL ARRAY FOR INDIRECT FIRE 
367 C 
362 DO 2890 IS=1 ibi DO ^evu IS =1 , 2 
369 DC 2680 IW=LI"D♦1,NTYPS<IS) 
370 IIW = IW-LI"'D 
■""■ IF (IS .E0.1 ) THEN 

&ZLOS=BAA(IIW) 
GAA=BAA(II»)/OIVS(1 

PI SE 
GZL05=RAA(IIW) 
GAA=RAA(II«)/DIVS(2) 
D I F 

371 
372 
373 GAA=BAA(II»)/0IVS(1) 
374 ELSE 
375 
376 
377 ENDIF 
37& IFCGZLOS.LE.o.O) G2LOS=1.0 
379 GZ=F/GZLOS 
380 00 2870 IV-" ' 
351   -- - 
332 
333 
33A 
335 
386 
387 
^38 ELS. 
389  ,. ZG = Rk..,.,^-.-v.<. 
39C OMEGAE (IV, 1 ,IU,2i=ZG*GAA 
3 9 1 0 M E G A E (I V , 2 , I W , 2 : = Z G '"     -■ ,x 
3 9 2 Z 3 = R(I V,2,IW)•G Z "t 
393 O^EGAE(IV,3,IW,2)=ZG*GAA 
394 OMEGAE(IV,4,IW,2)=ZG 
3 9 5            ENDIF 
396 23 ■'G CONTINUE  , 
397 2383C0NTINUE 
"^52      289 0 CONTINUE 
39 9     C ■ - ■ 
400    c ,.   ■.. 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
GGGTARTY) and Several Subroutines of the CBT/CS/CSS Merge Module 
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401 C FILL ARRAY FOR COPS 
402 C 
403 DO   3C0Q    19=1,NTYPS(1) 
404 C SKIP    IF    A    NON-DIVISIONAL   BLUE    -EADQN 
405 IF    (    3N0w(l95    )    GOTO   3Q00 
40e FUZZ=1.C 
4C7 IFdB.GT.LIMD^THEN 
40S BALX=6AL (IB-LII'D) 
409 IF(BALX .LE.O. 5)    9ALX=1.0 
410 FUZZ=XND*BAA(IB-LIMDWBALX 
411 ENDI F 
412 DO    29C0    17 = 1,"^ 
413 3TCIV,1)=9T(IV,1)+8(IV,1,13)*FUZZ*FRAX( 13, 1 ) 
414 aT(IV,2)=aT(IV,2)+3(IV,2,I3)*FUZZ*FRAX(I3,1) 
415 2900 CONTINUE 
416 3000 CONTINUE 
417 DO 4000 IR=1,NTYPS(2) 
418 C    SKIP IF A RED NON-DIVISIONAL TYPE 
419 IF ( PNP^dP) ) GOTO 40C0 
-^20 FUZZ = 1.C 
421 IF(IS.GT.LIMO) THEN 
-^22 RALX = RAL ( IR-LIWD) 
^23 IF (RALX .LE.O. 5) RALX=1.C 
^24 FUZZ=XND*RAA ( IR-LII»D) / RALX 
^2 5 ENDIF 
42c DO 3900 IV=1,5                                      * 
^27 RT( IV , 1 )=PT(IV, 1) + fi(I V,1 ,IR) *FUZZ*FRAX(IR ,2) 
426 RT(IV,2)=RT(IV,2)+R(IV,2,IR)*FUZZ«FRAX<IR,2) 
^.29 3900 CONTINUF 
•^30 iCOO CONTINUE 
t31 C 
^32 C        FILL GLOBAL ARRAY F 0 ri COPS--DIRECT ? INDIRECT FIRP 
433 C 
-34 DO 3760 IS = 1 ,2 
435 DO 3750 r« = 1 , NTvps ( IS) 
436 I F( ( IS . FQ . 1 ) . »NC .BND« (IW) ) GOTO 375C 
437 I F ( ( IS . E(i.2) . AND . RNDW ( lU) ) GOTO 3^50 
43c DO 3740 IV=1,5 
439 0f«EGAC(IV,1,lS}=0f<EGAC(IV,1,IS)-»0MEGAE{IV,1,IW,IS)* 
440 1 FRAX (IW, IS) 
-^41 OMEGAC(IV,2,IS)=0^•EGAC(IV,2,IS)*0^'EGAF(IV,3,IW,IS)« 
44 2 1 FRAX (IW, IS) 
443 374G CONTINUE 
444 3750 CONTINUF 
445 3760 CONTINUE - 
44 6 C 
447 C      OUTPUTRECORDSTOMINFO 
44g C 
449 C FACX=F/XND 
450 C DO 5C0C 13 = 1 ,NTYPS (1 ) 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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451 FRX=FR 
452 FAC=FA 
453 FAC1=A 
454 cc IF INO 
455 IFCie. 
456 FAC1 = 
457 3ALX = 
458 I F OA 
459 FAC=B 
460 ENDIF 
461 IF (FAC 
462 FAC=FA 
463 cc UN10D 
i*tl* CALL F 
465 CALL 0 
466 cc U N M 0 D 
467 FAC2=F 
466 I F(1R. 
469 FAC2=F 
470 CALL F 
471 CALL 0 
472 cc MOD BL 
473 CALL F 
t,7U CALL 0 
^75 cc ^•00 3L 
476 CALL F 
477 CALL 0 
47S C 5000 CONTIN 
479 DO 51C 
460 FRX=FR 
481 FAC=FA 
482 FAC1=A 
483 cc IF IND 
484 IF (IR. 
435 F AC1 = 
486 R ALX = 
t87 I F (PA 
4S8 F AC=R 
489 ENDI F 
490 IF (FAC 
491 FAC=FA 
492 cc UNMOD 
493 CALL F 
494 CALL C 
495 cc UMMOD 
49t FACc=F 
497 IF (IR. 
498 FACi=F 
499 CALL F 
500 CALL 0 

AX (13,1) 
CX 
BTOT(IP) 
IK WPN, SET GLOBAL ALLOC  (BAA5 S LOSS  (SAL3 
GT.LIMD) THEN 
1.0 "  ■ '' 
9AL(I3-LIMD) 
LX .LE .□. 5) 3ALX = 1 .0 
AA(IB-LI'*D)*F/BALX 

1.LE.0.01) GOTO 5000 
C * F R X / D I V S ( 1 i 
BLUE SCORES FOR WPN 
ILLC.IE.USCOR.I.B.FAC) 
UTREC(1C,IB,E(1,1,I3),PAC) 
PLUECIPFORWPN 
/ F A C 1 . ^  ■ 
GT.LIMOl     FAC2=F/BALX '       - 
AC2*FRX 
ILLCI , TB,UCIP,1 ,B,FAC2) 
UTREC(3C,I3,B<1,1,IB),FAC2) 
UE    SCORES    FOR    WPN 
ILLd , IB .MSCOR ,2,3, FAC) 
UTPEC(50, I5,B(1 ,2,18) , FAC)     ■- 
UECIPFORWPN 
ILL(1, IB ,MCIP,2,e,FAC2) 
t'TR = C(70,IB,B<1,2    " ' 
UE 
C IR=1 ,NTYPS(2) 
AX (IR, 2) 
CX 
RTOT(IP ) 
IR «PN, SET GLOBAL 
GT.LIMD) THEN 
1 .0 
PAL (IR-LI-'O ) 
LX.LE.0.5) RALX=1.0 
AA(IR-LIMD)«F/RALX 

1 .L£ .0.01) GOTO 5100 
C*FRX/OIVS(2) 
RED SCORES FOR «PN 
ILL(2,IR ,USCOR , 1 ,R,FAC) 
UTREC(20,IR,R(1,1,IR),FAC) 
RED CIP FOR WPN 
/FACI 
GT.LI.1D)  FAC2 = F/RALX 
AC2*FRX 
ILL(2,IR,UCIP,1,R,FAC2) 
UTREC(4G,IR,R(1,1,IR),FAC2) 

IB; FAr2) 

ALLOC  (PAA) S LOSS (RAL) 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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501 
502 
503 
506 
505 
506 
5 07 
50£ 
509 
510 
511 
512 
513 
5U 
515 
516 
517 
518 
519 
520 
521 
522 
52 3 
52A 
525 
526 
527 
528 
529 
53C 
531 
532 
■^33 
^3t 
535 
536 
537 
■^ "'S 
539 
540 
541 
542 
54 3 
544 
545 
546 
547 
54S 
549 
550 

100 

5170 
51?0 
5190 

MOD SEO SCORES FOR WPN 
CALL FILL(2,IS ,MSCCR,Z,R,FAC) 
CALL OUTREC(60, IR,R(1 ,2 , IR) , FAC) 
MOD RED CIP FOR WPN 
CALL FILL(2, IR ,MCIP,2, R,FAC2) 
CALL OUTRECOC,IR,R(1,2,IR),FAr2) 
CONTINUE 
FACe = FACX/OIVS (1) '      ■■ '     ' 
UNMCD ?LUE COP 
CALL OUTREC(11 ,0,31(1 ,1),FACB) 
MOD BLUE COP 
CALL OUTR£C(51,0,BT(1,2),FACB)  ', 
FACR=FACX/OIVS(2) 
UNMODREDCOP 
CALL 0UTREC<21 ,C,RT(1 ,1) , FACRT 
MOD RED COP 
CALL 0UTREC(61 ,0,RT(1 ,2J ,F*CR) 

OUTPUT GLOBAL SCORES,CIPS, S COPS 
1.SC0RES8CIPS 

DO 5190 IS=1,? 
00 51?0 IW = 1 ,«JTYPS (IS) 
00 5170 IREC = 1 ,4 
CALL OUTGLO(ISNO(IREC,IS),IW,0MPG«E(1,IREC,IW,IS),FRAX(IW,IS)) 
CONTINUE 
CONTINUE 
CONTINUE 

I.    COPS 
A. BLUE UCOP 

CALL OUTGLOd 1 ,C,OMEuAC (1 ,1 , 1) , 1 
P. BLUE MCOP 

CALL 0UTGL0(51 ,0,OME6AC(1 ,2,n ,1 
C. RED UCOP 

CALL OUTGLO(21 ,C,CME&AC(1,1,2),1 
D. RED MCOP 

CALL OUTGLOCtI ,0,OMEGAC(1 ,2,2) , 1 

OUTPUT RAW ICILLS S LOSSES 

,n) 

,0) 

,C) 

.C) 

5S0G 

DO 6C0C IS=1,2 
DO=DIV${IS) 
D 0 5 8 C 0 I W = 1 , L I M D 
IF(START(I*,IS).LE.C.01) GOTO 5?C0 
GZLOS=ZLOSS(IW, IS) 
IF(GZLOS.LE.0.01) GZLOS=1.0 
GZ=(GZLOS*DD)/(FRACLf*START(IW,IS)) 
CALL 0UTRAW(IS,IW,0M£GAE(1,1,IW,IS),GZ,ZL0SS(I«.,IS)) 
CONTINUE 
DO 59GQ IU=LIMD + 1 .NTYPSdS) 
IF((IS.rQ.1).ANC.(BAA(IU-LIMD).LE.0.01)) GOTO 5900 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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551 IF((IS.FQ.2}.AND.(RAA(IW-LIMD).LE.0.G1)) GOTO 5^00 
552 IFCIS.EO. n THEN 
553 GZL0S=5AL(IW-LIW0) 
554 ELSE 
555 GZLOS=RAL(IW-LI"0) 
556 ENDIF 
557 GZ=OD/FPACLF 
55S CALL OUTRAN(IS , IW ,OMEGAF(1 , 1 , lU , ISJ ,G2,GZLOS ) 
559 5900 CONTINUE 
56C 600C CONTINUE 
561 C . 
56 2 C 
563 C D0520CIC=1,ICIDTP 
5s^ C UCOPd ,IC)=9T(IC, 1 ) •FACB „„ 
565 C UC0P(2,IC)=RT(IC ,1)*FACR 
566 C5200      CONTINUE 
567 C D05300IC=1,ICIPTP 
566 C        «C0P(1 ,IC)=8T(IC,2)*FAC3 
569 C MC0P(2, IC)=RT(IC ,2)*FACR 
57G C5300  CONTINUE 
571 C      SIZES(1)=M 
572 C      SIZES(2)=N 
573 C       I0PTR9=1 
574 C       I0PTR3=I0PTR?*PREF4*ICIPTP 
575 C      URITECIUII'IOPTRB,10000,ERR=200CC) 
576 C      S     (((UCIPCI , J,<) ,K = 1 .ICIPTP) ,J=1,SIZES (I) ) ,1=1,2) 
577 C10000 FORMAT(5C0(500F10.3) 5 
575 C      I0PTRB=2 
579 C       I0PTRB=I0PTR?+PREF4*ICIPTP 
580 C      WRITE(IUl1'IOPTRB,1000C,ERR=20CQr) 
551 C      i     (((USCOR(I , J,K) ,< = 1,ICIPTP) ,J = 1 ,SIZES(I) ) , 1 = 1,2) 
582 C       I0PTRe=4 
5S3 C       I0PTRB=I0PTR9+PKEF4*ICIPTP 
534 C      -RITE(lUl1'IOPTR3,100C0,ERR=20ncC) 
5S5 C     a    ((UC0P(I,K),K = 1,ICIPTP),1 = 1,2) 
586 C      GOTO 2C200 
5b7 C2C000 CONTINUE 
53£ C      WRITE (6 , ZOIOOnOPTRB 
589 C2010C F0R*14T (1X ,30 flH*) , 5X,'UN?*0DIFI^D 4-VECTOR WRITF ERROR' 
590 C     i    ,1X,'I0PTRF= ', II,5X,3C(1H*)) 
591 C       STOP 
592 C2C200CONTINUE 
593 C       I0PTRC=1 
594 C       IOPTRC=IOPTRC+PREF4*ICIPTP 
595 C      W'R ITE{IU12'I0PTRC , 1000C ,ERR = 30CCC) 
596 C      S     (< (MCIP( I , J ,K) ,K = 1,ICIPTP) , J=1,SIZES (I ) ) ,1=1,2) 
597 C      I0PTRC=2 
598 C       I0PTRC=I0PTRC+PREF4*ICIPTP 
599 C      WRITE(IU12'IOPTRC,10COO,ERR=30000) 
600 C      S     (( (MSCOR(I , J ,K) ,K=1 ,ICIPTP) , J = 1 ,SIZES(I)),1=1,2) 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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6C1 C IOPTRC = ':. 
t02 C IOPTRC=IOPTRC*PREFi*ICIPTP 
t03 C WRITECIUIZ'iOPTRC,10000,ERR=3GOC03 
604 C S ( CCOPCI ,K) ,< = 1 , ICIPTP) , 1 = 1 ,2) 
605 C GOTO302 0C 
606 C3C00C   CONTINUE 
607 C WPITE(6,301G0nOPTRC 
6Qfi C3C100    FORKATdX ,'D(1H*) , 5> ,'^001 FIED    4-VECTOR    WRITE    ERROR' 
609 C 5 ,1X,'I0PTRC= ',11 ,5x,30(lH*n 
610 C STOP 
611 C3Q2uC CONTINUE    .   . 
612 RETURN 
613 C DEBUG SUBCHK.INIT.SUBTRACE 
614 C AT 2 
615 C TRACEON 
61e END 
617 C 
618 C 
619 C SUBROUTINE 0UTREC C I SCNT , I DW , R, FACT0R3 

621 C DIMENSION R(5),S(5) 
622 C CHARACTER»3 KTHTR 
423 C COi'^MON/A'-.RK/ IWRK , IDU"*, JTHTR, JTPD,JVIS, JPOS , JDAY 
624 C CC^MON/GLOSAL/ IBFOR , IRFOR,JCASF 
625 C CO.-'WON/CHAR/KTHTR 
626 CC 
627 C DO 50 1=1,5 
628 C S (n=R (I}*FACTOR 
629 C 50 CONTINUE 
63C e DO 100 1=1,5 
631 C IF(S (I) .GT.0.05 GOTO 2C0 
632 C luO CONTINUE 
633 C RETLON 
634 CC 
i|5 C 200 wRITE( IWRK.I ) ISCNT.KTHTR.JTPD,JVIS,JPOS,JOAY,IDw, 
^36 C 1 S (n ,S<2) ,3(3) ,S(i) ,S(55,IBFO'^,IRFOR,JCASE 
637 C RETURN 
636 CC 
f?? C 1 F0RMAT(I5,A3,I4,3I3,I5,5F1C.3,2I6,I5) 
64U- C EN 3 
641 CC 
442 C SUBROUTINE F I LL(I , J ,A,K , 9 , FAC ) 
643 C DI^tENSION A ( 2 , 6 0 , 4 ) , 8 ( 5 , 2 , 60 ) 
644 C C 
645 CC I = SIDE ID 
646; C C J = w E 4 p 0 N I D 
647 CC A = ARRAY TO BE FILLED 
64i CC K; = 1 I F UNMODIFIED AND 2 IF MODIFIED 
64y . CC = = ARRAY CONTAINING NU'^BER 
650 CC FAC = MULTIPLICATION FACTOR 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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651 cc 
65 2 C      DO ICO IC=1,4 
653 C A( I , J , IC)=B(IC ,K,J)*FAC 
65A C100   CONTINUE 
65 5 C       RETURN ,. ' -' ^ ■ 
6 5 6 C      END , •.'■ 
657 C 
65c SUBROUTINE ZtRO(X,N) 
65"? DI'^ENSIONX(N) 
660 DO 100 1=1,N 
661        x(n=o.o 
66E       10Q CONTINUE 
663 RETURN ,:. 
6 6 A END 
66 5 C 
666 SUBROUTINE OUTGLO(ISCNT,IDW,3,FPX) 
667 DIMENSION R (5 ) ,S (5) 
663 CHARACTER*3 KTHTR 
669 C0^10N/AwR</IWRK,IDUM,jTHTR,JTPD,JVIS,JP0S,JDAY 
670 COMCON/Gi.OSAL/IBFOR , I RFOR, J CASE 
671 COMMON/CHAR/KTHTR 
672 C 
673 00 5C 1=1,5 
674 IF(R(n .GT.C.O) GOTO 100 
675 5UC0NTINUE '"•"'■ 
676 RETURN 
677 C 
678 ICO DO 200 1=1,5 
67 9 S(n =FRX*R(I) ' 
680       200 CONTINUE 
631 C 
til wRITE(2<',1) I SCNT , KTHTR , JTPD , J V TS , JPOS , J 0 AY , I D.J , 
632 1 S (1 ) ,S (2) ,S(?) ,S C4) ,S(5) ,IE'FOR,IPFOR, JCASE 
654 RETURN 
635 C 
656 1 FORMATdS ,A3, 14,313,15,5F1C .3,216,15 ) 
667 END 
6£S C 
689 SUBROUTINE GETCAT 
690 C0MM0N/CATVAL/CVALS(5,C0,2) 
691 C 
692 CALL ZEROCCVALS ,6003 
693 C 
694 100 RfAC (5,1 ,END = 1000) ISIDE.IDW, (CVALS (J ,ID« ,IS IDE) , J- 
695 11,5) 
696 GOTO 100 
697 1 FOfiMAT(2l3,5F7.3) 
69 6 C 
699 100GRETURN 
^00 C 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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'G1 END 
^G2 C 
^05 SUBROUTINE OUTRAW(IS,I -,R,GZ,GZLOS) 
7G4 DirgNSION R (5) ,S (S) 
7Q5 C 
^G6 DO ICO 1=1,5 . 
707 S(I)=R(n*G2 . 
708 103 CONTINUE 
709 C 
^10 WRITE(6,1) IS, IW, (SdJ , 1=1 ,5) ,G7L0S 
711 RETURN 
712 C 
713 1 FOR«AT(' SID& = ',I2,' IDWPN = ',I3,' KILLS=' ,5F1C.3 , 
714 1'       L0SSES=',F1C.3) 
715 C 
716 END 
717 C 
"'IS SL'BROUTINEGETFRX 
719 COMi^ON/FRACTS/FRAX (60,2) 
'2C C 
■'21 CALL   ZEF0(FRAX,12Q) 
722 C 
723 10G READ(5,1,END=10C0)  IW,FRAX(Iw,1),FRAX(IW,2) 
'24 GOTO ICG     . 
725 1 FOR?^AT() 
'26 C 
727 fOOQ RETURN 
728 C 
729 END 
73 0 C '     ■ 
'31 SUSRCUTTNE    OUTPAR 
732 COMMON/Ak,R</lWRK , ISCNT.J THTR ,JTOD,J VIS , JPOS ,J DA Y 
'33 COMMON/GLOeAL/IBFOR,IRF0R,JCASE 
734 COMMON/CHAR/KTHTH 
735 CHARACTFR«3 KTHTR 
736 READ(5,1) ICOMBO,JTPO,KTHTR,JVIS,JDAY,JPOS,leFOR,IRFOR 
737 RETURN 
738 1 F0RMAT(2I3,A3,3I3,2I6) 
739 C 
740 END 

Figure F-9. Source Listing of the Main Subprogram (TARTY in Element 
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(e) BNDW(60). The logical array BNDW() identifies Blue weapons as 
nondivisional assets as appropriate. The array is initialized to .FALSE, 
throughout. Then, depending on input to array BNDX() described in (4) 
immediately above, elements of BNDW() are reset to .TRUE, for those Blue 
weapons earmarked as nondivisional. Array RNDW() is the Red counterpart of 
Blue array BNDW(). An array element BNDW(I) is indexed 1=1 to 60 for the 
60 Blue weapons types. 

(f) RNDX(60). The array RNDX() receives and stores the weapon 
indices of any Red weapons which are nondivisional. If there are only N 
nondivisional Red weapon types, then only the first N elements of RNDX() 
are filled. For example, during AFP system development, only Red weapon 
type 41 was nondivisional. Hence, N=l, and RNDX(1)=41. As a result of 
entries in RNDX(), the program sets the corresponding logical value in the 
separate array RNDW() to .TRUE, for nondivisional weapons. Array BNDX() is 
the Blue counterpart of Red array RNDX(). 

(g) RNDW(60). The logical array RNDW() identifies Red weapons as 
nondivisional assets as appropriate. The array is initialized to .FALSE, 
throughout. Then, depending on input to array RNDX() described in (6) 
immediately above, corresponding elements of RNDW() are reset to .TRUE, for 
those Red weapons earmarked as nondivisional. Array BNDW() is the Blue 
counterpart of Red array RNDW(). An array element RNDW(I) is indexed 1=1 
to 60 for the 60 Red weapon types. 

(h) CVALS(5,60,2). The array CVALS() receives and stores target 
values described in paragraph F-2.b(l). An array element CVALS(I,J,K) is 
indexed; 

1. 1=1 to 5 for the corresponding weapon type's target value in 
terms of: personnel, light armored vehicle, heavy armored vehicle, air- 
craft, or anything else. 

2. J=l to 2 for the two sides: Blue=l, Red=2. 

3. K=l to 2 for the two sides: Blue=l, Red=2. 

(i) FRAX(60,2). The array FRAX() receives and stores lifetime 
adjustment factors described in paragraph F-2.b(2). An array element 
FRAX(I,J) is indexed-- 

1. 1=1 to 60 for the 60 weapon types on the corresponding side. 

2. J=l to 2 for the two sides: Blue=l, Red=2. 

(j) DIVS(2). The array DIVS() receives and stores the number of 
divisions involved on each side. The array element DIVS(l) is indexed I = 
1 to 2 for sides: 81ue=l, Red=2. 
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(k) ISN0(4,2). The array ISNO() stores the record type identifiers 
that must appear in program output files to assure correct interpretation 
of output in terms of unmodulated and modulated scores and CIPs. An array 
element ISNO(I,J) is indexed; 

1^. 1=1 to 4 for: unmodulated score, unmodulated CIP, modulated 
score, modulated CIP. , . 

2. J=l to 2 for side: Blue=l, Red=2. 

(2) The contents of some small scratch arrays are frequently changed 
completely during program execution. 

(a) BCAS(4). The array BCAS() specifies how many losses are to be 
charged to each target category for a loss of one of the Blue weapon type 
currently under examination. Every time program control shifts to a 
different Blue weapon type, array BCAS() is filled with the values corre- 
sponding to the current Blue weapon type. Typically, no more than two 
elements of BCAS() are nonzero for any one weapon type. Array RCAS() is 
the Red counterpart of Blue array BCAS(). An element 3CAS(I) is indexed 
1= 1 to 4: personnel lost, light armored vehicles lost, heavy armored 
vehicles lost, aircraft lost. 

(b) RCAS(4). The array RCAS() specifies how many losses are 
charged to each target category for a loss of one of the Red weapon types 
currently under examination. Every time program control shifts to a dif- 
ferent Red weapon type, array RCAS() is filled with the values correspond- 
ing to the current Red weapon type. Typically, no more than two elements 
of RCASO are nonzero for any one weapon type. Array BCAS() is the Blue 
counterpart of Red array RCAS(). An element RCAS(I) is indexed I =1 to 4: 
personnel lost, light armored vehicles lost, heavy armored vehicles lost, 
aircraft lost. 

(c) AL0SS(14,2,2). The array ALOSS() collects in one place 
critical information about engagements between a specific Blue weapon type 
and a specific Red weapon type. Whenever program control shifts to con- 
sideration of a different Blue/Red weapon matchup, array ALLOSS() is 
completely refilled with the corresponding results from the Combat Module. 
Combat Module results related to both direct fire and indirect fire and 
entered. An array element ALOSS(I,J,K) is indexed; 

1.     1=1 to 14 for the type of Combat Module result (some "result" 
may be a throughput of Combat Module input). 

• 1=1. The number of weapons of the current type allocated 
to the current type-on-type engagement. 

• 1=2. The number of weapons of the current type partici- 
pating in the current type-on-type engagement. 
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• 1=3. The number of weapons of the current type lost to 
direct fire by the opposing type. 

• 1=4. The number of weapons of the current type regarded as 
lost to external causes. Although this value continues to 
be extracted from Combat Module information, the estimate 
of external losses applied within the CBT/CS/CSS Merge 
Module is computed differently. 

• 1=5 to 14. The number of weapons of the current type lost 
opposing indirect fire weapons of indirect fire weapon type 
1-4 or general weapon type W = LIMD + 1-4, where LIMD = 50, 
the number of direct fire weapon types. 

2. J=l to 2 for side: Blue=l, Red=2. 

3. K=l to 2 for day. All applications of the AFP System to date 
have been confined to consideration of 2-days of Combat Module activity. A 
change to some other number of days, ND, implies that array ALOSS() be 
redimensioned to AL0SS(14,2,ND). 

(3) The principal working arrays for accumulating results may be 
updated frequently during execution as program control loops over Blue 
weapon types. Red weapon types, and days. 

(a) B(5,2,60). The losses inflicted by Blue weapon types are 
accumulated in B() in accordance with the LER method of projecting losses. 
Array R() is the Red counterpart of Blue array B(). An array element 
B(I,J,K) is indexed: 

1. 1=1 to 5 for the components of the five-valued form of losses 
inflicted: personnel, light armored vehicles, heavy armored vehicles, 
aircraft, and the weighted (in accord with target values) rolled-up scalar. 

2. J=l to 2 for the unmodulated and modulated losses inflicted. 
AFP terms, the losses are closely related to scores. That is, the losses 
are those achieved by all weapons of the given type. At this stage, it is 
not necessary to accumulate CIPs. The calculation of CIPs can occur much 
later simply by division of the scores by the numbers of weapons subject to 
adjustment for lifetime factors. In other words, it is not necessary for 
the index J to vary from 1 to 4. 

3. K=l to 60 for the 60 different Blue weapon types permitted. 

(b) R(5,2,60). The losses inflicted by Red weapon types are ac- 
cumulated in R() in accord with the LER method of projecting losses. Array 
B() is the Blue counterpart of Red array R(). An array element R(I,J,K) is 
indexed similarly to the scheme described for B() in F-5.c.(3)(a) above 
with the obvious difference that the K index for R() references a Red 
weapon type. 
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(c) BT(5,2). The array BT() serves as a Blue accumulator array for 
losses inflicted by Blue weapons over all Blue weapon types in the deter- 
mination of Blue COPs in accord with the LER method of projecting losses. 
BT(I,J) may be considered as the result of summing B(I,J,K) with respect to 
all 60,values of index K. Array RT() is the Red counterpart of Blue array 
BT(). The array element 8T{I,J) is indexed in accord with the scheme 
described for the I and J indices under (a) above. 

(d) RT(5,2). The array RT() serves as a Red accumulator array for 
losses inflicted by Red weapons over all Red weapon types in the deter- 
mination of Red COPs in accord with the LER method of projecting losses. 
RT(I,J) may be considered as the result of summing R (I,J,K) with respect 
to all 50 of the values of index K. Array BT() is the Blue counterpart of 
array RT(). The array element RT(I,J) is indexed in accord with the scheme 
described for the I and J indices under (a) above. 

(e) BAL(IO). The array BAL() serves as a Blue accumulator array 
for losses suffered by Blue mortar and artillery weapon types. In the 
current standard version of the AFP System, both Blue and Red inventories 
may include 10 types of indirect firers as weapon types 51-60. The first 
50 weapon types on each side are considered direct fire weapons only; this 
program limit is represented by the constant LIMD = 50. Hence, the Ith 
indirect fire weapon type is the (HMD + Ith) weapon type within the full 
weapon sequence of types 1-60. Array RAL() is the Red counterpart of Blue 
array BAL(). 

(f) RAL(IO). The array RAL() serves as a Red accumulator array for 
losses suffered by Red mortar and artillery weapon types. Array RAL() is 
the Red counterpart of Blue array BAL(), and the remarks about BAL in 
F-5.c.(3)(e) immediately above with respect to the relation of weapon type 
indexing apply to RAL() as well. 

(g) ABT0T(60). The array ABTOT() serves as an accumulator of Blue 
weapon allocations by type over all days. Array ARTOT() is the Red 
counterpart of Blue array ABTOT(). An element of array ABTOT(I) is indexed 
1=1 to 60 for the 60 different Blue weapon types. 

(h) ART0T(60). The array ARTOT() serves as an accumulator of Red 
weapon allocations by type over all days. Array ABTOT() is the Blue 
counterpart of Red array ARTOT(). An element of array ARTOT(I) is indexed 
1=1 to 60 for the 60 different Red weapon types. 

(i) START(60,2). The array START() serves as an accumulator of 
Blue and Red weapon allocations by type only for the first day represented 
within the AFP Combat Module. The information accumulated within START() 
is used in accord with the GER method of estimating partial combat 
potentials. An array element START(I,J) is indexed: 

1^.  1 = 1 to 60 for the 60 weapon types on the corresponding side. 

2. J=l to 2 for side: Blue=l, Red=2. 
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(j) 0MEGAE(5,4,60,2). The array OMEGAE() accumulates information 
on losses inflicted with later modification by the losses suffered as 
accumulated in another array, ZLOSS(). The array OMEGAE() is the principal 
array used in the develop of scores and CIPs in accord with the GER method 
of estimating partial combat potentials. An array element OMEGAE(I,J,K,L) 
is indexed; 

1^.  1=1 to 5 for the five components of five-valued potentials: 
personnel, light armored vehicles, heavy armored vehicles, aircraft, and 
weighted (in accord with CVALS() target values) scalar. 

2. J=l to 4 for: unmodulated score, unmodulated CIP, modulated 
score, modulated CIP. All these are partial in the sense of relating to 
only one combat environment. 

3. K=l to 60 for the 60 weapon types on the corresponding side. 

4. L=l to 2 for side: Blue=l, Red=2. 

(k) 0MEGAC(5,2,2). The array OMEGAC accumulates information in the 
determination of COPs in accord with the GER method of estimating partial 
combat potentials. An irray  element OMEGAC(I,J,K) is indexed: 

1^. 1 = 1 to 5 for the five components of five-valued potentials: 
personnel, light armored vehicles, heavy armored vehicles, aircraft, and 
weighted (in accord with CVALS() target values) scalar. 

2. J=l to 2 for: unmodulated COP, modulated COP. 

3. K=l to 2 for side: Blue=l, Red=2. 

(1) ZL0SS(60,2). The array ZLOSS() accumulates the losses suffered 
to both direct and indirect fire for use in the determination of partial 
combat potentials in accord with the GER method. An array element 
ZLOSS(I,J) is indexed; 

1^.  1=1 to 60 for the 60 weapon types suffering losses on a 
corresponding side. 

2. J=l to 2 for the side suffering the loss: Blue=l, Red=2. 

(4) Several arrays were defined for use in a currently abandoned 
method for rolling up partial combat potentials over the 16 combat environ- 
ments. Although the arrays are retained and updated within the current 
version of the program, the arrays need not be mentioned here beyond their 
identification: 

(a) USC0R(2,60,4). 

(b) MSC0R(2,60,4). 
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(c) UCIP(2,60,4). 

(d) MCIP(2,60,4). 

(e) UC0P(2,4). 

(f) MC0P(2,4). 

d. The GGGTARTY source listing in Figure F-9 includes some intralinear 
comments. The following paragraphs provide some additional commentary. 

(1) Lines 17 through 75 provide the needed declarative statements, 
many to establish the arrays described above. Some scalar character and 
logical variables are also declared. Many lines begin with "C." Some such 
lines are ordinary comments, but many others contain deactivated code. 

(2) Lines 77 through 84 initialize a number of arrays and variables 
with values and identifiers needed throughout processing. 

(3) Line 90 begins the executable statements. Line 90 calls sub- 
program OUTPAR to read the values of several indices and parameters to be 
included in the module's output records of partial combat potentials. 
Lines 91 through 103 initialize several variables. TVALON controls whether 
target values are to be included in the output partial combat potentials' 
first four elements and whether other weapons (e.g., small arms and SAMs) 
are to be counted (at their target values) with personnel. 

(4) Lines 104 through 106 zero some of the accumulator arrays. 

(5) Line 110 reads several case and combat environment identifiers 
against which records in the CS/CSS moduli file will later be checked. It 
is essential that the values read at this point from the runstream be 
identical to the values that appear in the CS/CSS file. However, in 
current AFP practice, some values used have no particular significance. As 
noted elsewhere, most AFP data control, relative to division type or period 
and to combat environment, is provided at the higher level of file name 
conventions. 

(6) Line 113, largely for reference, computes the combat environment 
index (1-15) from the visibility (clear, degraded), day (daytime, 
nighttime), and posture (defense intense, defense light, delay, attack) 
indices just read. If the actual indices are included in both the 
runstream and the CS/CSS moduli file, the following logic will apply a 
meaningful, precise test. 

(7) Lines 119 and 120 read a single record from the CS/CSS moduli 
file. An end-of-file transfers control to just beyond the CS/CSS moduli 
input sequence. 

F-51 



CAA-D-84-14 

(8) Lines 122 through 130 apply the test to indices within a record 
from the CS/CSS moduli file, and, provided that the record satisfies the 
test, store the moduli with the corresponding pair of elements within array 
CSCSS(). 

(9) Line 134 reads and stores the numbers of Blue and Red divisions 
given in the runstream. The numbers should be equal to the numbers of 
divisions implied by the weapon inventories as they were input to the 
Combat Module. Recall that the Combat Module "knows" inventory quantities 
but never "knows" that those quantities are equivalent to NBDIV and NRDIV 
Blue and Red divisions, respectively. The CBT/CS/CSS Merge Module needs 
the numbers of divisions so that later it can normalize total achievements 
to the partial potentials "per division's worth." 

(10) Lines 138 and 140 read the identifying numbers of the nondivi- 
sional weapon types within the Blue and Red inventories. 

(11) Lines 142 through 151 zero a number of working and accumulator 
arrays.     . 

(12) Lines 153 through 158 use the previously read identifiers of 
nondivisional weapon types to set the corresponding nondivisional program 
flags to .TRUE, within arrays BNDW() and RNDW(). 

(13) Line 161 calls subroutine GETCAT to reads weapon target values 
into the common array CVALSO. 

(14) Line 165 calls subroutine GETFRX to read fractional lifetime 
factors in common array FRAX(). 

(15) Line 168 calls subroutine GETART to obtain the starting strengths 
of Blue and Red mortar and artillery weapons. 

(a) Argument BAA is the address of array BAA() where Blue starting 
strengths are to be stored for later reference. 

(b) Argument RAA is the address of array RAA() where Red starting 
strengths are to be stored for later reference. 

(c) Argument LIMD is the number of direct fire weapon types in each 
of the Blue and Red inventories. The direct fire weapon types are always 
the first LIMD of all the weapon types.  In all AFP work to date, there 
have been 50 direct fire weapon types; hence, LIMD = 50, and the 10 in- 
direct fire weapon types have been the 51st through 50th among all weapon 
types. 

(d) Argument M is the total number of Blue weapon types. In all 
work to date, M=60. 

(e) Argument N is the total number of Red weapon types. In all 
work to date, N=60. 
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(16) Lines 173 through 344 define the limits of the major processing 
loop within GGGTARTY. All possible direct fire engagements are processed 
with this, the outer loop, being over all the Blue weapon types = NTYPS(l) 
= 60. (The next inner loop is over all the Red weapon types. And within 
that loop is yet another loop over Combat Module days.) 

(17) Line 175 sets the scratch variable EXB to the external loss 
factor appropriate to Blue weapon type IB by means of a function reference 
to EXTLOS. - 

(a) Argument "1" identifies the side as Blue. 

(b) Argument IB is the index of the current Blue weapon type. 

(18) Lines 177 and 343 define the outer limits of the program loop 
over all Red weapon types = NTYPS(2) = 60. Because this loop lies inside 
the Blue weapon type loop, all Red weapon types are checked for each Blue 
weapon type. At this stage, both Blue and Red weapon type indices are 
defined. Hence, the program now must examine the type-on-type engagements 
between Blue IB and Red IR weapons. 

(19) Line 179 calls subroutine GETCA to fill scratch array BCAS() 
with how many losses are to be charged to each target category for a loss 
of one of Blue weapon type IB. 

(a) Argument "2" is the target side, Blue. 

(b) Argument IR is the index of the Red shooting weapon type. 

(c) Argument IB is the index of the current Blue target weapon 
type. 

(d) Argument BCAS is the address of the scratch array to be filled. 

(20) Line 181 calls subroutine GETCA to fill scratch array RCAS() 
with how many losses are to be charged to each target category for a loss 
of one of Red weapon type IR. 

(a) Argument "1" is the target side, Red. 

(b) Argument IB is the index of the Blue shooting weapon type. 

(c) Argument IR is the index of the current Red target weapon type. 

(d) Argument RCAS is the address of the scratch array to be filled. 

(21) Line 183 sets the scratch variable EXR to the external loss 
factor appropriate to Red weapon type IR by means of a function reference 
to EXTLOS.  .  ,, 

(a) Argument "2" identifies the side as Red. 
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(b) Argument IR is the index of the current Red weapon type. 

(22) Line 135 calls subroutine GETLOS to fill the scratch array 
ALOSS() with Combat Module results for the engagements between Blue weapon 
type IB and Red weapon type IR. 

(a) Argument IB is the Blue weapon type. 

(b) Argument IR is the Red weapon type. 

(c) Argument ALOSS is the address of the scratch array. 

(d) Argument IDIM (always 14 in current AFP work) is the number of 
pieces of data to be returned for each weapon type for each Combat Module 
day. 

(e) Argument ND (always 2 in current AFP work) is the number of 
Combat Module days for which data are to be returned. 

(23) Lines 187 and 188 put the corresponding CS/CSS moduli into 
scratch variables BMOD and RMOD. 

(24) Lines 190 through 195 zero some scratch variables before enter- 
ing the day loop. 

(25) Lines 196 through 292 define the limits of a loop over the num- 
ber of days represented in the Combat Module. In all work to date ND = 2. 

(26) Lines 198 through 205 put some of the data from scratch array 
ALOSSO into scratch variables with names intended to have some mnemonic 
value. 

(a) AB and AR are the numbers of Blue and Red weapons allocated to 
the type IB on type IR engagement at the beginning of Day-ID. 

(b) PB and PR are the numbers of Blue and Red weapons participating 
in the type IB on type IR engagement at the beginning of Day-ID. 

(c) DB and OR are the numbers of losses suffered on Day-ID by types 
IB and IR to direct fire by IR and IB types, respectively. DB and DR must 
be the raw losses as determined by the Combat Module. Note that, in 
general, those losses may be the result of duels at as many as six ranges 
in each of four (the current standard) conflicts on Day-ID. 

(27) Lines 207 and 208 set scratch variables EB and ER to the ex- 
ternal losses to weapon types IB and IR on Day-ID.  If EXB and EXR are 0.0, 
then there are no external losses. 

(28) Lines 210 and 211 zero scratch variables 81 and RI before a loop 
over indirect fire weapon types. 
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(29) Lines 212 and 248 define the outer limits of a loop involving 
indirect fire weapons. The loop has two major purposes. The simpler 
purpose is to total the losses suffered on Day-ID by weapon types IB and IR 
to indirect fire weapons firing on the type IB on type IR direct fire 
engagement. The somewhat more involved purpose is to credit the indirect 
fire weapons with their kills of weapon types IB and IR. Toward this 
purpose, accumulator arrays must be updated. Some of the updates require 
application of CS/CSS moduli. Note that the loop index in line 212 is 
defined over a subset of indexed references to array ALOSS(). 

(a) Line 213 sets the scratch variable LX to the general weapon 
index of the corresponding indirect fire weapon types. Both Blue and Red 
indirect fire weapons of the same index are processed concurrently. 

(b) Lines 214 and 215 set scratch variables XB and XR to the losses 
suffered on Day-ID to Red and Blue indirect firers of type LX from the cor- 
responding elements of ALOSS(). If both XB and XR are less than 1.0, line 
216 jumps to the end of the indirect fire loop. 

(c) Lines 217 and 218 update the scratch summation variables BI and 
RI by adding the losses on Day-ID inflicted by the currently considered 
indirect fire weapon types LX. When the indirect fire loop is finally 
exited, BI and RI will contain the total losses inflicted by indirect fire 
on weapon types IB and IR on Day-ID during the direct fire engagement 
between types IB and IR. 

(d) Lines 219 through 222 set four scratch variables to the CS/CSS 
moduli corresponding to the pairings of the currently considered direct and 
indirect fire weapons. The moduli are needed in the next steps where the 
kills inflicted by the indirect fire weapons must be credited to the 
indirect fire weapons. 

(e) Lines 224 and 241 define the limits of a loop in which the 
kills inflicted by the indirect fire weapons will be credited to those 
weapons in the appropriate target categories (i.e., components of five- 
valued partial combat potentials--including the weighted scalar component). 
The loop treats both Blue and Red, unmodulated and modulated, and "local" 
and "global" exchange ratio methods.  (For indirect fire weapons, there is 
no distinction between "local" and "global" exchange ratio methods.) 

1. Line 225 sets scratch variable CV to the target category 
(personnel, light armored vehicles, heavy armored vehicles, and aircraft) 
weight in category IV corresponding to a kill of a Red weapon tyoe IR. 
Line 226 sets CVOPT TO CV IF TVALON=.TRUE., i.e., if target values are to 
be included in the first four elements of potentials, 

2. Line 227 sets scratch variable 8U to the number of kills to be 
credited to Blue indirect fire weapon type LX in target category IV for XR 
kills of Red weapon type IR. 
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3. Line 228 updates the Blue accumulator array B() by adding the 
CVOPT-weighted unmodulated kills of Red type IR to the credit of Blue 
indirect fire weapon type LX in target category IV. CVOPT = 1.0 if 
TVALON=.FALSE.; otherwise, CVOPT = target value. 

4. Line 229 updates the Blue accumulator array B() by adding in 
the weighted credit for kills of Red type IR to the scalar component B 
[0,.,.). 

5. Line 230 sets scratch variable BM to the modulated kills of 
Red type IR. 

6. Line 231 updates the Blue accumulator array B() by adding the 
modulated kills of Red type IR to the credit of blue indirect fire weapon 
type LX in target category IV. See (29)(e)l. and 3. above for comments 
about CVOPT. ~    ~ 

7. Line 232 updates the Blue accumulator array B() by adding in 
the weighted credit for kills of Red type IR to the scalar component 
B (5,.,.). , 

8. Lines 233 through 240 apply the logic of lines 225 through 232 
to give the corresponding credit to Red indirect fire weapon type LX for 
kills of Blue weapon type IB. Of course, for the Red weapon, the approp- 
riate elements of Red accumulator array R() are updated. 

9. Lines 242 through 247 update the Blue and Red accumulator 
arrays B() and R() for the indirect fire weapons of type LX in those cases 
where the above kills do not fall in the normal target categories:  light 
armored vehicles, heavy armored vehicles, or aircraft. Elements of the 
form CVALS(5,.,.) represent the target category weights or values for 
targets which do not fall into the normal target categories--e.g., 
dismounted machineguns. The loop parameters were set in accord with TVALON 
in lines 93 through 98. If TVALON-.TRUE., the elements of the form 
(CVALS(5,.,.) also affect the first elements (originally personnel only) of 
combat potential. 

(30) At this point, attention shifts from the indirect fire updates 
back to updating for the direct fire weapons of types IB and IR involved in 
the direct fire engagement. One possibly confusing aspect of the Combat 
Module and the treatment of its results here is when mortars and artillery 
engage one another in counterbattery duels. Those counterbattery actions 
are considered direct fire engagments. But just as for any other direct 
fire engagements, some indirect fire falls on the dueling weapons. Recall 
that part of the input to the Combat Module splits the total inventories of 
mortars and artillery between indirect and direct (counterbattery) roles. 
Hence, while the fraction of mortars and artillery devoted to counter- 
battery roles may be firing at one another, the fraction of the same type 
weapons devoted to indirect fire may be firing on the counterbattery duels. 
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(31) Lines 250 and 251 reset scratch variables AB and AR, the numbers 
of weapons of types IB and IR allocated to the IB-on-IR direct fire duel to 
1.0 for any type that is greater than LIMD--i.e., for any mortar or artil- 
lery weapon. This step is needed to assure that mortars and artillery be 
treated correctly in terms of global exchange ratios for both the overall 
local and global exchange ratio methods or estimating partial combat 
potentials. The two methods are named in accord with the ways in which the 
direct fire weapons are treated. 

(32) Lines 252 and 253 update the counts of weapons allocated in 
arrays ABTOT() and ARTOT() for use in the local exchange ratio method. 

(33) Lines 254 through 257 update the counts of weapons allocated 
only on the first day in array START(). 

(34) The following sequence through line 277 generates the Blue and 
Red estimates of local exchange ratio for the IB-on-IR pairing on Day-ID. 
The objective is to estimate a ratio in the form: 

(local exchange ratio) = (net target l<ills)/(total shooter losses) 

where: 

(a) The net target kills include the targets killed by the direct 
fire opponents (shooters) plus a pro rata share of the external losses 
suffered by the targets. The pro rata share of external target losses 
attributable to the shooter is taken to be: 

(total external losses) * (direct losses) 
(pro rata external losses) = — 

'direct losses) + (indirect losses^ 

(b) The total shooter losses include shooter losses to both direct 
and indirect fire and the external losses. 

(35) Lines 258 and 259 set scratch variables BTOT and RTOT to the 
sums of direct, external, and indirect losses suffered by weapon types IB 
and IR on Day-ID, but only with respect to the IB-on-IR type engagement. 
The losses of types IB and IR in their direct fire engagements with other 
type weapons are not represented here. These are the losses of types IB 
and IR considered as shooters. 

(36) Lines 250 through 262 leave scratch variable BNET set to the 
number of losses of Blue type IB considered as a target of Red type IR. 
Line 260 first sets BNET to the direct losses suffered by Blue type IB. 
Line 261 sets scratch variable X to the sum of direct and indirect losses 
suffered by Blue type IB. If Blue type IB did indeed suffer direct or 
indirect losses, line 252 adds to BNET the pro rata share of external 
losses suffered by Blue type IB. 
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(37) Lines 263 through 265 apply logic similar to that described in 
paragraph (34) immediately above to set scratch variable RNET to the number 
of losses of Red type IR considered as a target of Blue type IB. 

(38) Lines 266 through 270 calculate the local exchange ratio for 
Blue shooter type IB with Red type IR as a target. An underlying 
difficulty of the local exchange ratio method surfaces here. If the 
shooter suffers no direct, indirect, or external losses, straightforward 
estimation of exchange ratio would involve a division by zero. Hence, the 
division is performed only if Blue type IB does suffer loss. Otherwise, 
Blue type IB is implied to have lost one weapon. The difficulty is 
compounded by the numerous Combat Module engagements involving small 
numbers of weapons subject to stochastic detection, SSPKs, and refire 
times. Zero shooter losses are a frequent Combat Module result. Just such 
practical considerations led to addition of the GER method to the 
CBT/CS/CSS Merge Module. If the shooter is a mortar or artillery type, the 
exchange ratio is set to kills without explicit reference to losses, 
although the effect is as though one loss were assumed at this point. 

(39) Lines 272 through 277 calculate the local exchange ratio on Day- 
ID for Red shooter type IR with Blue type IB as target. The logic is 
similar to that described in paragraph F-5.d.(36) immediately above for 
Blue type IB as shooter. 

(40) Lines 280 and 281 update scratch variables BSUM and RSUM with 
Day-ID's weighted estimates of the exchange ratios. The weights are simply 
the numbers allocated shooters. Hence, the dimension of BSUM is really 
"Red kills," and the dimension of RSUM is "Blue kills." Neither variable 
is dimensioned as an exchange ratio after all. 

(41) Lines 232 and 283 update the accumulator arrays BAL() and RAL() 
with the losses of types IB and IR only if the types are mortar or artil- 
lery, i.e., greater than LIMD. ,-        /; 

(42) Lines 287 and 288 update the accumulator array ZLOSS with the 
direct, indirect, and external losses of types IB and IR for use in the GER 
method. 

(43) Lines 289 and 290 update the scratch variables GBNET and GRNET 
with the net losses attributed to the opposing direct fire weapons for use 
outside the day loop in the GER method. 

(44) Line 292 ends the day loop for a specific direct fire pair of 
weapon types IB and IR. 

(45) Lines 293 through 341 update the main accumulator arrays for the 
direct fire pair of weapon types IB and IR based on the results of ND days 
of engagements between those two weapon types. Recall that kills scored by 
indirect fire weapons have already been credited to the indirect weapons 
within the above loops for some of the same accumulator arrays--but for 
weapon indices other than IB and IR, of course. 
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(46) Lines 293 and 294 set scratch variables BSCORM and RSCORM to 
modulated versions of the scores achieved by types IB and IR in their 
engagements over the preceding ND days. 

(47) Lines 296 and 328 define the outer limits of a loop over the 
first four components of five-valued partial combat potentials. 

(48) Line 297 sets scratch variable CV to the IVth component of 
target category value of weight for weapon type IR considered as a target. 
Line 298 sets CVOFT to CV 4 TVALON=.TRUE. 

(49) Line 300 sets scratch variable BU to the unmodulated IVth 
component of the score to be credited to Blue IB in accord with the LER 
method. 

(50) Line 301 sets scratch variable GBU to the unmodulated IVth 
component of the score to be credited to Blue type IB in accord with the 
GER method. 

(51) Line 303 sets scratch variable BM to the modulated IVth 
component of the score to be credited to Blue type IB in accord with the 
LER method. 

(52) Line 305 updates the LER accumulator array B() with the incre- 
ment for the unmodulated IVth component of score earned by Blue type IB in 
its engagements with Red type IR. CVOPT is 1.0, or as a target value 
depending on TVALON. 

(53) Line 306 updates the GER accumulator array OMEGAE() with the 
increment for the unmodulated IVth component of score earned by Blue type 
IB in its engagements with Red type IR. 

(54) Lines 308 and 309 update the arrays B() and OMEGAE() for the 
unmodulated scalar (fifth) components of score. 

(55) Lines 310 through 313 complete the updates of arrays B() and 
OMEGAEO for the modulated components. See comments about CVOPT in (48) 
and (52) above. 

(56) Lines 315 through 327 update the accumulator arrays R() and 
OMEGAEO for the unmodulated and modulated components of score earned by 
Red weapon type IR against Blue weapon type IB just as lines 297 through 
313, as discussed above, do for Blue weapon type IB against Red weapon type 

(57) Lines 330 through 340 complete the update of the scalar (and 
first if TVAL0N=.TRUE.) components of accumulator arrays B(), R(), and 
OMEGAEO for those Red and Blue weapon types which do not belong to the 
regular light armored vehicle, heavy armored vehicle, or aircraft target 
categories. 
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(58) Line 343 bounds the loop over Red weapon types IR considered as 
direct fire weapons in the type-on-type engagements. 

(59) Line 344 bounds the loop over Blue weapon types IB considered as 
direct fire weapons in the type-on-type engagements. 

(60) At this point, all information needed from Combat Module output 
for this combat environment have been accepted by the CBT/CS/CSS Merge Mod- 
ule. Within the GER method, it remains to divide the contents of 
accumulator array OMEGAE() by global losses for the corresponding weapon 
types and to apply fractional lifetime modifiers. It remains to sum the 
contents of accumulator arrays built at the weapon-type level over weapon- 
types to compute COP totals. As usual, indirect fire weapons require some 
special handling. And finally, the contents of the accumulator arrays are 
fed five values at a time to the output routines for final modification, if 
appropriate, and for output to the partial combat potentials files. 

(61) Line 346 sets scratch variable F to the standard fractional 
lifetime (0.5) subject to later modification on a weapon-by-weapon basis in 
accord with the contents of the reference array FRAX(). 

(62) Line 347 sets scratch variable XND to the number of days repre- 
sented in the Combat Module. 

(63) Lines 351 through 354 bound a triply-nested loop structure that 
makes all but one final adjustment to unmodulated and modulated scores and 
CIPs of direct fire weapons in accord with the GER method. The fractional 
lifetime modifiers are applied later. This loop structure does divide 
accumulated kills by accumulated losses to provide global exchange ratios. 
The structure multiplies scores by starting strengths and divides scores by 
the numbers of divisions. To avoid division by zero, zero losses are set 
to 1.0, arbitrarily, of course. Looping is perfomed over side, weapon 
type, and potential component--from outer to inner loops. 

(64) Lines 358 through 398 bound a triply-nested loop structure that 
makes all but one final adjustment to unmodulated and modulated scores and 
CIPs of indirect fire weapons in accord with the GER method. As above for 
direct fire weapons, the fractional lifetime modifiers are applied later. 
Because the GER method applies to artillery in all cases, the'mortar and 
artillery parts of the OMEGAE() array can be constructed from the otherwise 
LER arrays B() and R() and the availability arrays BAA() and RAA(). 
Regardless of the losses to indirect fire weapons estimated by the Combat 
Module, the CBT/CS/CSS Merge Module's GER implies 1.0 losses to each 
indirect fire weapon type. To avoid division by zero, zero availabilities 
are set to 1.0. Looping is performed over side, weapon type, and potential 
component--from outer to inner loops. 

(a) Line 370 sets scratch variable to the indirect fire weapon 
type, which is always the general weapon type, minus LIMD, the number of 
direct fire weapon types. 
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(b) Because Blue and Red weapon availabilities are in different 
arrays BAA() and RAA(), an IF—ENDIF block is applied in lines 381 through 
395. 

(c) Line 378 guards against subsequent division by zero. 

(d) Line 379 sets scratch variable GZ to the standard fractional 
lifetime (0.5) divided by the weapon availability. 

(e) Lines 380 and 396 define the limits of a loop over the five 
components of five-valued partial combat potentials. 

(f) Because Blue and Red weapon kills are in different arrays B() 
and R(), an IF—ENDIF block is applied in lines 381 through 395. 

1. Lines 382 and 389 set scratch variable ZG to the unmodulated 
kills component from arrays B() and R(). 

2. Lines 383, 384, 390, and 391 put the unmodulated partial score 
and CIP components in array OMEGAE(). 

3. Lines 385 and 392 set scratch variable ZG to the modulated 
kills component from arrays B() and R(). 

4. Lines 386, 387, 393, and 394 put the modulated partial score 
and CIP components in array OMEGAE(). 

(65) Lines 403 through 430 fill the LER partial COP arrays BT() and 
RT(). Adjustments for fractional lifetimes are applied as the COP arrays 
are filled. 

(a) Lines 403 and 415 define the bounds of a doubly-nested loop 
structure for computation of Blue partial COPs. The outer loop is over 
Blue weapon types; the inner loop is over the five components of five- 
valued potentials. 

(b) Line 405 checks whether the current weapon type is nondivi- 
sional. If so, the weapon's results are not included within Blue COP. 

(c) Line 406 sets scratch variable FUZZ to 1.0. 

(d) Lines 407 through 411 apply only if the Blue weapon is an in- 
direct fire type. In the LER method, a nontrivial global exchange ratio is 
computed for indirect fire weapons. As usual, to avoid division by zero, 
zero losses are arbitrarily set to 1.0. 

(e) Lines 412 through 415 loop over the five components of five- 
valued potentials and update the Blue partial COP accumulator array BT() 
with unmodulated (line 413) and modulated (line 414) increments adjusted by 
the fractional lifetime modifiers. 
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(f) Lines 417 through 430 define the bounds of a doubly nested loop 
structure for computation of Red partial COPs. The structure is similar to 
that already described for lines 386 through 399 for Blue weapons. 

(66) Lines 434 through 445 define the bounds of a triply-nested loop 
structure for filling the accumulator array OMEGAC() with partial COPs by 
summation over weapon types from values contained in the weapon accumulator 
array OMEGAE(). Adjustments for fractional lifetimes are made during the 
summation. Looping is performed over side, weapon type, and potential 
component—from outer to inner loops. 

(a) Lines 436 and 437 check for nondivisional weapon types. Values 
corresponding to nondivisional weapons are skipped. 

(b) Lines 439 and 440 accumulate the unmodulated components of 
partial COPs. 

(c) Lines 441 and 442 accumulate the modulated components of 
partial COPs. 

(d) Line 445 marks the end of the GER method COP computation. 

(67) Lines 449 through 536 output the score, CIP, and COP files for 
both LER and GER methods. An output routine is called each time an output 
record is to be output. The routines that output to the LER method file 
may apply some factor(s) before output. The routines that output to the 
GER method file make no further modifications prior to output. Both sets 
of routines do check the components of five-valued potentials. If no 
component is nonzero, output of a record is suppressed. That is, only 
weapons with nonzero partial combat potential are included in files output 
by the CBT/CS/CSS Merge Module. 

(a) Deactivated lines 449 through 517 would output to the LER 
method file. 

1_. Line 449 sets scratch variable FACX to the standard fractional 
lifetime divided by the number of days represented in the Combat Module. 

types. 
2. Lines 450 and 478 define the bounds of a loop over Blue weapon 

a. Lines 451 sets scratch variable FRX to the fractional life- 
time factor corresponding to Blue weapon type IB. 

b. Lines 452 and 453 set scratch variables FAC and FACl to values 
used in setting final adjustments, if any, to the contents of the 
accumulator array B() before output by the output routines. Different 
modifiers are applied to a single five-vector from array B() to generate a 
partial score and a partial CIP. 
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c. Lines 455 through 460 reset scratch variable FAC if the Blue 
weapon is an indirect fire type. The instructions apply the global losses 
of Blue type IB. However, if IB suffered no losses, its losses are set to 
1.0. 

■ d. Line 461 checks whether any of weapon type IB were avail-able 
in the first place. If not, there is no need to compute or output anything 
for this weapon type. 

e. Line 462 resets FAC by multiplying its former value by the 
fractional lifetime factor and dividing by the number of Blue divisions. 
FAC is now the appropriate modifier for use in generating a partial score 
from array B(). 

f. Ignore the lines which call subroutine FILL. 

£. Line 465 calls subroutine OUTREC to output a five-valued 
unmodulated partial score for Blue weapon type IB. Argument "10" identi- 
fies the record type. Argument IB is the identifier of the Blue weapon 
type. Argument B(1,1,IB) is the address of the appropriate five-vector 
within array B(). Argument FAC is the multiplier that makes the five 
vector a partial score. 

h. Line 467 sets scratch variable FAC2 to the tentative value 
needed as the multiplier of the same five-vector from B() to convert the 
five-vector to a partial CIP. 

U    But if weapon type IB is an indirect fire weapon, line 468 
resets FAC2 to mortar/artillery form. 

j. Line 469 resets FAC2 by multiplying the last value by the 
fractional lifetime factor. 

k. Line 471 calls subroutine OUTREC to output a five-valued 
unmodulated partial CIP for Blue weapon type IB. Argument "30" identifies 
the record type. Argument IB identifies the weapon type. Argument 
B(1,1,IB), the same as in the preceding call, is the address of the 
appropriate five-vector within array B(). Argument FAC2 is the multiplier 
that makes the five-vector a partial CIP. 

!• Line 474 calls subrouting OUTREC to output a five-valued 
modulated partial score for Blue weapon type IB. Argument "50" identifies 
the record type. Argument IB identifies the weapon type. Argument 
B(1,2,IB) is the address of the appropriate five-vector within the array 
B(). Argument FAC is the multiplier that makes the referenced five-vector 
a partial score. 
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m.    Line 477 calls subrouting OUTREC to output a five-valued 
modulated partial CIP for Blue weapon type IB. Argument "70" identifies 
the record type. Argument IB identifies the Blue weapon type. Argument 
B(1,2,IB), the same as in the preceding call, is the address of the 
appropriate five-vector within the array B(). Argument FAC2 is the 
multiplier that makes the five-vector a partial CIP. 

3. Lines 479 and 507 define the bounds of a loop over Red weapon 
types. The logic is the same, with references to different arrays and with 
a different identifier, as described for the output of Blue scores and CIP 
by lines 433 through 461 and as described in 2.   immediately above. 

4. Lines 508 through 517 output the partial COPs. 

a. Line 508 sets scratch variable FACB to the value appropriate 
as the multiplier of five-vectors in array BT() to make them partial COPs. 

b. Line 510 calls subroutine OUTREC to output a five-valued 
unmodulated partial COP for the Blue division. Argument "11" identifies 
the record type. Argument "0" identifies the "weapon type" as a division. 
Argument BT(1,1) is the address of the appropriate five-vector within array 
BT(). Argument FACB is the multiplier of the five-vector. 

c. Line 512 calls subroutine OUTREC to output a five-valued 
modulated partial COP for the Blue division. Argument "51" identifies the 
record type. Argument "0" identifies the "weapon type" as a division. 
Argument BT(1,2) is the address of the appropriate five-vector within array 
BT(). Argument FACB is the multiplier of the five-vector. 

d. Line 513 sets scratch variable FACR to the value appropriate 
as the multiplier of five-vectors in array RT() to make them partial COPs. 

e. Line 515 calls subroutine OUTREC to output a five-valued 
unmodulated partial COP for the Red division. Argument "21" identifies the 
record type. Argument "0" identifies the "weapon type" as a division. 
Argument RT(1,1) is the address of the appropriate five-vector within array 
RT(). Argument FACR is the multiplier of the five-vector. 

f. Line 517 calls subroutine OUTREC to output a five-valued 
modulated partial COP for the Red division. Argument "61" identifies the 
record type. Argument "0" identifies the "weapon type" as a division. 
Argument RT(1,2) is the address of the appropriate five-vector within array 
R;t(). Argument FACR is the multiplier of the five-vector. 

(b) Lines 521 through 536 output to the GER method file of partial 
scores, CIPs, and COPs. 

I.     Lines 521 and 527 define the bounds of a triply-nested loop 
structure for the output of scores and CIPs for Blue and Red weapons. The 
scores and CIPs without final adjustment for fractional lifetimes already 
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exist in accumulator array OMEGAE(). Looping is performed over side, 
weapon type, and record potential type (unmodulated score, unmodulated CIP, 
modulated score, and modulated CIP) from outer to inner loops). Line 524 
calls subroutine OUTGLO to output a five-valued partial potential type. 

a. Argument ISNO(IREC,IS) is the identifier of the record type. 
The identifier depends on both the potential/record type (IREC) and side 
(IS). 

b. Argument IW is the identifier of weapon type. 

c. Argument OMEGAE (I,REC,IW,IS) is the address of the appropriate 
type of five-vector. The five-vector is indexed to its first component 
(1), the potential/record type (IREC), the weapon tyoe (IW), and the side 
(IS). 

d. Argument FRAX(IW,IS) is the fractional lifetime multiplier 
appropriate for weapon type IW on side IS. Multiplication of the five- 
vector addressed by 0MEGA(1,IREC,IW,IS) by FRAX(IW,IS) yields the desired 
type partial potential five-vector. 

2. Lines 530 through 536 output the unmodulated and modulated 
COPs for Blue and Red divisions. Lines 530, 532, 534, and 535 each make a 
call to subroutine OUTGLO. The first call outputs the Blue unmodulated 
partial COP. The second call outputs the modulated Blue partial COP. The 
third call outputs the unmodulated Red partial COP. And finally, the fourth 
call outputs the modulated Red partial COP. 

a. The first argument of OUTGLO is the identifier of the record 
type. 

b. The second argument of OUTGLO, here "0", is the "weapon type" 
identifier for a division. 

c. The third argument of OUTGLO is the address of the appropriate 
five-vector within the partial COP accumulator array OMEGAC(). The indexing 
of an element OMEGAC(I,J,K) is to: 1=1 for the first com-ponent of a five- 
vector; J=l for unmodulated, J=2  for modulated; and K=l for Blue, K=2 for 
Red. 

(68) Lines 540 through 560 output a recapitulation (with some exten- 
sions) of some of the "raw" results of the Combat Module. Note that if 
TVALON=.TRUE., all elements of 0ME6AE() are no longer "raw" inasmuch as all 
raw kills are then weighted by target values; also, the original "personnel" 
elements then include other weapons. The report is described in paragraph 
F-3.b. and is illustrated in Figure F-5. The report is intended to provide 
for quick checks of numbers before they have been modified extensively by 
the CBT/CS/CSS Merge process. That the report is printed late in the 
execution of the CBT/CS/CSS Merge Module is no cause for worry unless the 
module aborts beforehand. The sequence of instructions loops over side. 
Blue and Red, as usual. For a given side, the logic loops over direct fire 
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weapon types (lines 542 through 548) and then over indirect fire weapon 
types (lines 549 through 559). The separate loops for direct and indirect 
fire weapons are used because information about losses is retrieved 
differently for those two weapon classes. Weapon types at zero inventory 
levels are skipped. The information pertaining to a single weapon type is 
output by  a call to subroutine OUTRAW. The arguments of OUTRAW are: 

(a) IS identifies the side. 

(b) IW identifies the weapon type. 

(c) 0MEGAE(1,1,IW,IS) is the address of an unmodulated partial 
score five-vector corresponding to weapon type IW on side IS from which 
"raw kills" can be recovered by simple arithmetic. 

(d) GZ is the factor by which the five-vector is to be multiplied 
within subroutine OUTRAW to recover a five-vector of "raw kills" by the 
standard target categories and their weighted scalar. 

(e) ZLOSS(IW,IS) or GZLOS is the losses suffered by weapon type IW 
on side IS. 

(69) Deactivated lines 563 through 611 may be ignored. 

(70) Line 512 returns program control to the main program for termi- 
nation of execution of the CBT/CS/CSS Merge Module, i.e., the real work of 
the module is complete at this point. 

e. Several of the subroutines called by the GGGTARTY version of TARTY, 
the principal subprogram of the CBT/CS/CSS Merge module, described in 
paragraphs F-5.C. and d. above are also listed in Figure F-9, beginning at 
line 619. Some of the subroutines have been deactivated. 

(1) Subroutine OUTREC. This deactivated subroutine outputs a five- 
valued partial potential type record in accord with the LER method. It is 
called four times for each weapon type--for unmodulated score, unmodulated 
CIP, modulated score, and modulated CIP, respectively. If all five 
components of a partial potential are zero, no record is output. The 
subroutine is called four times to output the partial COPs. 

(a) The formal arguments of subroutine OUTREC are: 

1. ISCNT identifies the type of record by type of potential and 
side. .  . 

2. IDW identifies the "weapon type," currently 1 to 60 for actual 
weapons and "0" for a division. 

3. R is the address of the appropriate five-vector to be output 
after that vector has been multiplied by FACTOR. 
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4. FACTOR is the multiplier by which the given five-vector must 
be multiplied before output. FACTOR itself may reflect the prior result of 
adjusting for the fractional lifetime factor, the number of days, and the 
number of divisions. 

(b) Lines 527 through 629 put the product of scalar FACTOR and the 
given five-vector in scratch vector S(). 

(c) Lines 630 through 632 check whether any component of the five- 
vector is greater than zero. If so, control goes to the output statement 
(line 635). 

(d) Otherwise, control is transferred back to the calling sub- 
program (line 633) without output of a record. 

(e) Lines 635 through 636 output a record. Only ISCNT, IDW, and 
S() are significant. The other members of the output list are identifiers 
not used in AFP work to date. 

(2) Subroutine FILL. This subroutine, lines 542 through 656, may be 
ignored. 

(3) Subroutine ZERO. This trivial subroutine, lines 558 through 564, 
is called to zero a real array. It is called several times during 
initialization within the main subprogram for arrays of different 
dimensions and lengths. 

(4) Subroutine OUTGLO. This subroutine outputs a five-valued partial 
potential type record in accord with the GER method. It is called four 
times for each weapon type—for unmodulated score, unmodulated CIP, modu- 
lated score, and modulated CIP, respectively. If all five components of a 
partial potential are zero, no record is output. The subroutine is also 
called four times to output the partial COPs. 

(a) The formal arguments of subroutine OUTGLO are: 

1. ISCNT identifies the type of record by type of potential and 
side. 

2. IDW identifies the "weapon type," currently 1 to 60 for actual 
weapons and "0" for a division. 

3. R is the address of the appropriate five-vector to be output 
after that vector has been multiplied by FRX. 

i 

4. FRX is the multiplier by which the given five-vector must be 
multiplied before output. FRX itself is the lifetime adjustment factor in 
the case of weapon types. It is 1.0 in the case of COPs because the life- 
time adjustment factors have to have been applied beforehand during the 
summing of weapon types over the entire divisions. 
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(b) Lines 673 through 675 check whether any component of the five- 
vector is greater than zero. If so, control goes to line 678 for more 
processing. 

(c) Otherwise, control is transferred back to the calling program 
(line 659) without output of a record. 

(d) Lines 578 though 680 put the product of scalar FRX and the 
given five-vector in scratch vector S(). 

(e) Lines 682 and 683 output a record. Only ISCNT, IDW, and S() 
are significant. The other members of the output list are identifiers not 
used in AFP work to date. 

(5) Subroutine GETCAT. Subroutine GETCAT is called once from the 
principal subprogram to read and store the target category values needed 
for computation of the weighted scalar component of five-vector partial 
potentials. The values are stored in array CVALS() for later reference by 
the main subprogram. 

(6) Subroutine OUTRAW.  Subroutine OUTRAW is called from the main 
subprogram once for each weapon type with nonzero inventory. It outputs a 
line within the CBT/CS/CSS Merge Module report recapitulating (with some 
extensions) some of the "raw" output of the Combat Module. As noted above, 
if TVALON=.TRUE., the output values are not raw but are weighted by target 
values. 

(a) The formal arguments of OUTRAW are: 

1. IS identifies the side: Blue=l, Red=2. ^^ 

2. IW identifies the weapon type. 

3. R is the address of the appropriate five-vector giving an 
unmodulate score. 

4. GZ is a multiplier to be applied to the given five-vector in 
order to extract the "raw" kills and weighted scalar. 

5. GZLOS is the number of losses suffered by weapon type IW. 

(b) Lines 706 through 708 put the product of scalar GZ and the 
given five-vector in scratch array S(). 

(c) Line 710 outputs a line of the report. 

(d) Line 711 returns control to the main subprogram. 
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(7) Subroutine GETFRX. Subroutine GETFRX is called once from the 
principal subprogram to read and store the fractional lifetime factors 
needed for computation of partial combat potentials. The values are stored 
in array FRAX() for later reference by the main subprogram. 

(8) Subroutine OUTPAR. Subroutine OUTPAR is called once from the 
principal subprogram to read and store index and parameter values as 
identifiers to be included with the module's output records of partial 
combat potentials. 

f. Figure F-10 provides a listing of the MAP element for collection of 
the program elements of the CBT/CS/CSS Merge Module. 
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Figure F-10. Listing of the MAP Element for Collection of the Program 
Elements of the CBT/CS/CSS Merge Module 
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APPENDIX G 

THE AFP ROLLUP AND STATS MODULE 

Section I. OVERVIEW 

G-1. The AFP Rollup and Stats Module is designed to: 

a. Accept intermediate results from the AFP CBT/CS/CSS Merge Module for 
an organization (division) in each of up to 16 combat environments for each 
of one or more random number seeds in the form of a separate file or 
separate element for each environment/seed combination. 

b. Accept a set of 16 combat environmental weights to be applied in 
rolling up the intermediate results from the CBT/CS/CSS Merge Module. 

c. Calculate the weighted sum of the partial combat potentials 
contained in the intermediate result files. The sums of weighted partial 
combat potentials are the final AFP estimates of combat potentials of 
equipment and organization (division) for both Blue and Red--friend and 
threat. 

d. Output a new file containing the combat potentials for both sides' 
equipment and divisions. 

e. Calculate and display some comparisons of partial combat potentials 
among environments. Simple (unweighted) arithmetic means are provided for 
each type of equipment within each of: 

(1) The four postures: RAPD, STATIC, RADE, and BAPO. 

(2) The two times of day: day and night. 

(3) The two visibility conditions: clear and degraded. 

Each of (1) through (3) provides a different stratification of all the 
intermediate files. The simple (unweighted) means and standard deviations 
across all files are also provided. 

f. Calculate and display the mean modulated scalar CIPs by combat 
environment for each weapon type. If two or more replications are rolled 
up, standard deviations by combat environment are also displayed. 

G-2. The relation of the AFP Rollup and Stats Module to the AFP System, in 
general, is portrayed in Figure G-1. There the module is highlighted by 
being enclosed in an oval. 
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Figure G-1. Relation of the AFP Rollup and Stats Module to 
the AFP System in General 

Section II. INPUT 

G-3. The primary input to the AFP Rollup and Stats Module are the files of 
partial combat potentials from the AFP CBT/CS/CSS Merge Module. A separate 
file for each combination of combat environment and random number seed is 
required. 
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a. Figure G-2 provides an example of the form of the files from the 
CBT/CS/CSS Merge Module. The fields are described in paragraph 14 of 
Appendix B. Note, however, that the identifiers in field 1 in Figure G-2 
are all less than 100, thereby identifying the contents of Figure G-2 as 
partial combat potentials. Figure G-2 corresponds to Figure B-7 of 
Appendix B. As noted in Appendix B, files containing partial and final 
combat potentials have the same format with different identifiers in field 
1. Those identifiers are described in paragraph 12 and Figure B-3 of 
Appendix B. 

FIELD 

1 2 3 4 5 6 7 8 9 

17, 10 E 16 1191.458 84,925 113.229 .000 26 ,959 
18. 30 E 16 5,784 ,412 .550 ,000 ,131 
19. 50 E 16 1197.489 85.355 113.802 ,000 27 ,096 
20. 70 E 16 5,813 ,414 .552 ,000 ,132 
21. 10 E 17 644.042 47,542 48.500 ,000 13 ,075 
22. 30 E 17 5.776 ,426 .435 ,000 ,117 
23. 50 E 17 647.302 47.782 48.746 .000 13 ,141 
24. 70 E 17 5.805 .429 .437 .000 ,118 
25. 10 E 20 3252,010 234.271 345.906 5 .000 83 ,696 
26. 30 E 20 9.855 ,710 1.048 .015 ,254 
27. 50 E 20 3272.702 235.457 347.657 5 .448 84 ,554 
28. 70 E 20 9.917 .714 1.054 .017 ,256 
29. 10 E 26 118.500 6.625 .000 8 .000 9 .006 
30. 30 E 26 3.703 .207 ,000 .250 .281 
31. 50 E 26 120.453 6,659 ,000 8 .717 9 .732 
32. 70 E 26 3.764 .208 

* 
ic 

.000 .272 .304 

157, 20 E 51 1.706 
* 
.000 .000 .000 .004 

158. 40 E 51 .059 .000 ,000 ,000 .000 
159. 60 E 51 1.780 .000 .000 ,000 .005 
160. 80 E 51 .061 ,000 ,000 ,000 .000 
161. 20 E 52 51.161 6.395 .000 .000 .810 
162. 40 E 52 .839 ,105 .000 ,000 .013 
163. 60 E 52 53,377 6.672 .000 .000 .845 
164. 80 E 52 .875 .109 ,000 .000 ,014 
165. 20 E 56 21.396 1.297 .000 .000 .192 
166. 40 E 56 .181 .011 .000 .000 ,002 
167. 60 E 56 22.322 1.353 .000 .000 .201 
168. 80 E 56 .189 .011 

* 
It 

.000 .000 ,002 

177. 11 E 1 1 1 1 0 16413.689 
* 

1193.812 704.285 112 .000 373, .358 111 
178. 51 E 1 1 1 1 0 16494.709 1197.939 705.834 122 .042 384, .262 111 
179. 21 E 1 1 1 1 0 1052.358 180.632 13.746 125, .153 148, .850 1 1 1 
180. 61 E 1 1 1 1 0 1144.605 187.630 14.106 150 .793 175, .517 111 

Figure G-2. Example Extract Records of Output File of Partial 
Combat Potentials (for a single combat environment) from 

the AFP CBT/CS/CSS Merge Module for Input to the 
AFP Rollup and Stats Module 
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b. As a minimum, the Rollup and Stats Module requires four files in the 
format of Figure G-2. A separate file is required for each of the combat 
environments. The module will accept more than one file for each 
environment. The feature is provided to permit rollup (and analysis) for 
one or more sets of files corresponding to different random number seeds 
used by the Combat Module. However, the number of files should be the same 
for each environment. Although the module can accept different numbers of 
files for different environments, the results produced would not be 
correct, simple, and weighted means. The AFP operator must provide the 
number of complete sets of files as part of input to the module. If two or 
more sets of intermediate files exist, the AFP operator may apply the 
Rollup and Stats Module to different combinations of those sets. If 
intermediate results exist for each of two seeds, the module may be applied 
to the seed 1 set, the seed 2 set, and the combined seeds 1 and 2 set in 
three separate runs. Each run will, in general, yield somewhat different 
results. Therefore, the "final combat potential" files should be uniquely 
named. 

c. Of course, correct file names must be provided to the Rollup and 
Merge Module. The AFP operator is responsible for supplying the correct 
names within the module's runstream. An aid to runstream generation is 
described in paragraph G-9. Provided that file names are consistent with 
the suggested naming conventions, the operator can easily generate 
runstreams for one or more random number seeds per environment. 

G-4. Important, but only secondary, input required by the Rollup and Stats 
Module consists of the 16 environmental weights. The weights are usually 
supplied by the AFP customer. Weights should be nonnegative and sum to 
1.0. The module accepts unformatted records containing the environmental 
weights. An example of environmental weight input is included in the 
sample runstream described in G-11. 

Section III. OUTPUT 

G-5. The AFP Rollup and Stats Module is designed to generate only two 
forms of output. The principal product is a file containing final 
equipment and division combat potentials for both friendly and threat 
forces. The secondary output is a stratified analysis of potentials by 
posture, time of day, and visibility. 

G-6. Figure G-3 portrays extracts from a sample output file containing 
final combat potentials, the format of the output file is the same as that 
of all the input files. As noted above, field 1 contains record 
identifiers. In an output file from the Rollup and Stats Module, all these 
identifiers are greater than 100. In an input file to the Rollup and Stats 
Module, all the identifiers in field 1 are less than 100. 

G-4 



CAA-D-84-14 

FIELD 

1 2 3 4 5 6 7 8 9 

25. 110 E 1 0 0 0 16 991.096 67.506 90 .345 .000 21.586 1 1 1 
26. 130 E 1 0 0 0 16 4.737 .327 .436 .000 .104 1 1 1 
27. 150 E 1 0 0 0 16 990.053 67.287 90 .312 .000 21.555 1 1 1 
28. 170 E 1 0 0 0 16 4.779 .325 .435 .000 .104 1 1 1 
29. 110 E 1 0 0 0 17 524.247 35.921 45 .623 .000 11.156 1 1 1 
30. 130 E 1 0 0 0 17 4.628 .318 .400 .000 .098 1 1 1 
31. 150 E 1 0 0 0 17 523.781 35.855 45 .722 .000 11.161 1 1 1 
32. 170 E 1 0 0 0 17 4.621 .317 .401 .000 .098 1 1 1 
33. 110 E 1 0 0 0 20 2669.735 157.594 180 .532 3.791 51.092 1 1 1 
34. 130 E 1 0 0 0 20 7.992 .473 .538 .011 .153 1 1 1 
35. 150 E 1 0 0 0 20 2673.525 157.388 180 .920 4.131 51.470 1 1 1 
36. 170 E 1 0 0 0 20 8.000 .472 .539 .012 .154 1 1 1 
37. 110 E 1 0 0 0 26 105.556 4.346 .000 8.111 8.841 1 1 1 
38. 130 E 1 0 0 0 26 3.175 .131 .000 .244 .265 1 1 1 
39. 150 E 1 0 0 0 26 107.007 4.320 .000 8.807 9.538 1 1 1 
40. 170 E 1 0 0 0 26 3.218 .130 

* 
.000 .264 .286 1 1 1 

169. 120 E 0 0 0 51 3.160 
* 
.074 .000 .000 .016 

170. 140 E 0 0 0 51 .129 .003 .000 .000 .001 
171. 160 E 0 0 0 51 3.329 .079 .000 .000 .017 
172. 180 E 0 0 0 51 .136 .003 .000 .000 .001 
173. 120 E 0 0 0 52 45.216 7.383 .013 .000 .902 
174. 140 E 0 0 0 52 .741 .121 .000 .000 .015 
175. 160 E 0 0 0 52 47.456 7.748 .013 .000 .947 
176. 180 E 0 0 0 52 .778 .127 .000 .000 .015 
177. 120 E 0 0 0 56 19.989 2.611 .047 .000 .335 
178. 140 E 0 0 0 56 .169 .022 .000 .000 .003 
179. 160 E 0 0 0 56 20.952 2.749 .049 .000 .352 
180. 180 E 0 0 0 56 .178 .023 

* 
it 

.000 .000 .003 

189. 111 E 1 0 0 0 0 11916.452 
* 

897.693 409 .232 103.601 293.738 1 1 1 
190. 151 E 1 0 0 0 0 11919.645 894.350 488 .403 112.592 302.274 1 1 1 
191. 121 E 1 0 0 0 0 898.871 184.892 12 .760 89.643 112.274 1 1 1 
192. 161 E 1 0 0 0 0 975.283 193.200 13 ,275 106.670 131.446 1 1 1 

Figure G-3. Example Extract Records from File of Final Combat 
Potentials (for all 16 combat environments) as 

Output by the AFP Rollup and Stats Module 

G-7. Figure G-4 displays an extract of the printed statistical analysis 
across postures, time of day, and visibility. Field 1 contains the same 
identifiers used in the file of final combat potentials. However, the 
statistical analysis may contain 10 or 12 lines for every record in the 
final combat potentials file. The extract in Figure G-4 is for just one 
weapon type. Each statistical stratification shown in Figure G-4 is per- 
formed over the full set of input to the Rollup and Stats Module. If one 
file (corresponding to a single random number seed input to the Combat 
Module) is input for each of the 16 combat environments, then each of the 
postures shown in Figure G-4 is averaged over four environments, each oT 
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the times of day is averaged over eight environments, each of the visibil- 
ities is averaged over eight environments, and the lines labelled 
"WTD.MEANS"  and WTD.STD.DEVS."  are suppressed.    The columns through 
"SCALAR"  in Figure G-4 need no new explanation.    The last three columns do 
require some comment. 
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Figure G-4.    Example Extract Records from Report of Stratified Partial 
Combat Potentials as Output by the AFP Roll up and Stats Module 

a.    The column "OPP.LOSS" translates scalar scores by posture into the 
implied losses per opposing division.    In the Figure G-4 example,  Blue 
scores are converted to Red losses by division of the corresponding Red to 
Blue division ratios.    Because Posture 2 is at 1:1 division ratio, the 
SCALAR and OPP.LOSS entries are equal.    For Posture 1,  the OPP.LOSS values 
are one-third the SCALAR values because Posture 1 is "fought" at 3:1 Red to 
Blue division ratio. 
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b. The column "REL.P0S2" gives values for all postures based on Posture 
2 under the assumptions that Blue weapons are in defilade and Red weapons 
are in the open (exactly the case only for Postures 1 and 2) and that the 
underlying scalar loss law is Lanchester linear. 

c. The column "DIFF" presents the difference: REL.P0S2 - OPP.LOS. 
DIFF should be 0.0 for Posture 2, the base posture. In results to date, 
DIFF for Posture 1 is often relatively small suggesting that the AFP Combat 
Module is often consistent with the above assumptions with regard to many 
weapon types. DIFF for Postures 3 and 4 may be relatively large because 
Blue weapons are in the open in both postures and Red weapons are in 
defilade in Posture 4. DIFF values may be scanned quickly for unusual 
results. 

d. Figure G-5 presents an example of a report produced by the AFP 
Rollup and Stats Module. For each weapon type on each side, the report 
presents the mean modulated scalar CIP by combat environment. 

(1) A "CIP line" in the report is in the form 

1   16 
SIDE = (1 or 2) WPN = (1 to 60) n.nn...n.nn...n.nn 

SIDE = 1 for Blue, SIDE = 2 for Red 

n.nn in column i is the mean CIP for combat environment i 
n.nn in the right most column is the weighted CIP over all combat 

environments 

(2) If two or more replications are rolled up, standard deviations 
within combat environments are displayed in lines of the form 

STD.DEVS.  ■■",..    1    16 
n.nn...n.nn 

n.nn in column i is the estimated standard deviation for the CIP in the 
same position in the preceding line. 
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Figure G-5. Extract from Example Report of Modulated Scalar CIPs and 
Corresponding Standard Deviations as Output by the AFP 

Rollup and Stats Module 

Section IV. RUNSTREAM 

G-8. This section describes a generic program for generating AFP Rollup 
and Stats Module runstreams and provides some examples of generated run- 
streams for a few of the most interesting and useful cases. Familiarity 
with the UNIVAC Symstream language and SSG processor is assumed. 

G-9. Runstream generation is intended to simplify several possible problems 
in applying the Rollup and Stats Module. 

a. The module must be "fed" the correct set or sets of intermediate 
files or elements from the AFP CBT/CS/CSS Merge Module. The setting of a 
single SGS value within the runstream generator determines whether the re- 
sulting runstream will be setup to accept partial combat potentials from 
files or elements. For a rollup over 15 combat environments (normal appli- 
cation) and two replications (typical but as many as 10 reps may be included), 
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32 files or elements are correctly assigned or copied and then read by the 
module. The runstream generator creates the 96 runstream images. 

b. If several different sets of files or elements (each set 
corresponding to a different random number seed's results from the AFP 
Combat Module) exist, the appropriate combination of sets in accord with 
naming conventions must be applied, and the number of sets must be 
specified. The runstream generator performs these tasks from a few SGS 
definitions. If fewer than two sets are rolled up, some of the standard 
statistical measures are suppressed because one "replication" is 
insufficient for estimating standard deviations within a single combat 
environment. 

c. The 16 weights (summing to 1.0), one for each combat environment, 
must be provided for use in constructing the weighted summations of partial 
combat potentials over all combat environments and seeds. 

d. If files rather than elements are being used throughout for partial 
and final combat potentials, then a file to receive the final combat poten- 
tials must be assigned and used. The runstream generator takes care of 
this task in accord with the same SGS mentioned in G-9a, above. 

e. In the event that the intermediate partial combat potential files do 
not reflect scores of single divisions, a feature is provided within the 
Rollup and Stats Module to permit adjustments to single division scores. 

G-10._ It is certainly an advantage to apply a consistent scheme in naming 
AFP files and elements. The runstream generator requires that a consistent 
scneme exist from division to division, combat environment to combat 
environment, and replication to replication. The Rollup and Stats Module 
involves, at most, just two classes of AFP files. In the case in which 
elements (preferred) instead of files are used to save partial and final 
combat potentials, only a single permanent file is needed for a run. Very 
many temporary files may be required during a rollup run, however. 

a. In the case of separate files for each environment/replication pair 
partial combat potential files input should have names of the form: 

(two-character user ID)(four-character division name)E(two-digit 
environment ID) R one- or two-digit replication ID) 

e.g., H7HM80E01R1. 

The final combat potential output file should have a name of the form: 

(two-character user ID)(four-character division name)R16(R or X)(one- or 
two-digit indicator of number of replications included) 

e.g., H7HM8GR16X2. 
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b. In the case of separate elements of input and output potentials all 
within a single file, the file name should be of the form: 

(two-character user ID)(four-character division name) 

e.g., H7HM80. 

The input elements should have names of the form: '''■' ■■^■. 

E(two-character combat environment ID)R(one- or two-digit replication ID) 

e.g., EOlRl. 

The output element should have a name of the form: 

R16(R or X)(one- or two-digit indicator of the number of replications 
included) 

e.g., R16X2. 

G-11. Figure G-5 displays a sample generic SSG program for generating a 
set of Rollup and Stats Module runstreams. The sample is set up for a 
specific application: division 3M in year 84 for all 16 combat environ- 
ments over two replications with combat potentials in elements, not files. 

a. SGS Section. The order of SGSs is not important; their contents are 
critical. 

(1) The SGS "FORCE" provides the name of the division of interest. 

(2) The SGS "ENV" defines the symbols representing the 15 combat 
environments. 

(3) The SGS "REPS" specifies which replications are to be included in 
the rollup. A "1" would limit the rollup to rep 1. A "1 2 3" would 
include reps corresponding to the first three seeds supplied to the AFP 
Combat Module. 

(4) The SGS "ESET" defines the symbol used in the output file or 
element to record the number of combat environments included in the rollup. 
ESET should be 16 for a full rollup. 

(5) The SGS "RESET" defines the symbol used in the output files or 
■ element to record the number of replications included in the rollup. Care 
must be taken to avoid overwriting prior results that should be retained. 
For example, separate rollups over reps 1 and 2 and over 3 and 4 should 
not, in general, both have RSET at X2. 

(6) The SGS "USER" specifies the user ID, H7 in the example. 

(7) the SGS "KTHTR" specifies a theater symbol to be included in 
output records. The example E signifies Europe. 
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1 
2 
3 

5 
6 
7 
S 
9 

10 
11 
12 
13 

15 
14 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
2£ 
29 
30 
31 
32 
2 3 
zl 
35 
36 
37 
3c 
39 
4C 
41 
42 
43 
t.4 
45 
4t 
47 
4? 
49 
50 

SSSG 
SGS 
FORC 
ENV 
REPS 
ESET 
RSET 
KTHT 
JTPD 
IBFO 
IRFO 
J CAS 
USEF 
SNAM 
INLI 
SORT 
USE R 
SSGL 
SEOF 
SKEL 
*ERIC 
#MDG 
*IF 
»ELT 
»ELT 
*E\0 
*1 F 
*INC 
♦INC 
# ASG 
*L00 
♦LOO 
» ASG 
«USE 
♦ELS 
» ASG 
# ASG 
# ASG 
»ASG 
« f^RS 
♦END 
#ASG 
»ERS 
» KQT 
# .    I 
# EDI 
CKTH 
CJTO 

0 
CI3F 

,EK 

E Ht>l 
G1 0 

1 
16 
XIO 

R    '1 

R " 
R " 
£ 
ILES 
E H7 
ST    Y 

r 
H7 

1ST 

^ P 
2    C!   C4   05   06   07   08   09   10   11    12   13   14    15    16 
23456789   10 

E" 
50" 
2001 • 
lOOC 

8032'- 
N 

HMSC 

PT,K 
UNC 

CSSG 
.L G 
,L G 

CUSE 
R EME 
REME 
,A C 
P 
P 
,A C 
30. 

£ 
,A C 
,T 3 
,T W 
,A G 
G6R 

.T 1 
30. 
G6R 

MAGE 
T ON 
TR , 1 
D,1, 

G6GE 
LASSI 
LIST, 
6G£CT 
6GECT 

FILES 
NT IE 
NT R 
USER, 
.R 

. IE 
USER, 
, CUSE 

SNAI«E 
0. 
A R .M N 
6RESU 
ESULT 

OLLUP 
GIVI 

ji.n 
1,1]8 

0  03 
OR ,1,1 ,n 

CTEST.G0R0LCF0RCE,1,1,i:rRFPS,1]Z 
FIED AFP [FORCE,1 ,1 ,1] R^LLUP REPCRSET,1 ,1 , 1 ] 
1,1 ,n = Y 
EST.LuNGROLLSSG/SKELOPTSX 
EST.G0R0LCF0RCE,1,1,nCR'^PS,nz 

,1.1,1:1 = y 
TO ItNV ,1: 

TO [REPS, n 
■',1,1]CFORCE,1,1,nECEN\/,1,IE,13RCREPS,1,R,13. 

1,1,UCF0RCE,1,1,i:RCESET,1,1,1]rR';ET, 1,1,1]. 
P,1,1,1] [FORCE,1,1,nRCESET,1,1,1]CRSET, 1,1, 13 

,i,i,n. 
G. ,/// 1C0C0 
LTS . 
s. 

. AFPSTATSTRAT/TEST 
NG INDICES IN C3T POT OUTPUT RFCORDS 

s 

t " ' 

Figure G-6. Example of SSG Program for the Generation of Runstreams 
for Execution of the AFP Rollup and Stats Module 
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51 CIRFOR,1,1,1]? 
52 [JCASE.I , 1,ID ^,, 
53 .12fc .126 .0^2 .12* .C5i .054 .076 .036 
54 .126 .032 .3';6 .064 .016 .O^Q .016 .00? 
55 'EDIT ON 
5c [REPS,1].0 S 
57 *IF CUSEFIL5S,1,1,13 = Y 
53 F 
59 *ELSE 
60 T 
61 •'^NEi 
62 *INCREi>1EST    IE    TO    CENV.I] 
63 *INCRE:^E>(T   IT   TO   CREPS.I] 
64 *EDIT  ON 
65 CENV,1,IE,i:      1111? 
66 [USER ,1 ,1 , nCFO'CE.I ,1 ,138 
67 *IF    [USEFILES ,1 ,1 ,n    =   N 
63 .8 
69 *FN!) 
70 ECENV.I.IE.nBCREPS.I.IT,^?. 
71 *IF    CUSEFILES.I ,1 ,1J    =   Y 
72 . 
73 * ELSE 
74*€DIT0FF 
7 5 * E N D .:» 
76 «LOOP .IT 
77 "LOOP .IE 
7S 0       1111       DONE 
79 «DATA,L   18. 
8 0 # E N D 
si ItfRzlM. 
52 *IF    CUSEFILES,1 ,1 ,1]    =    N ,,,„.    ,,,,-, 
53 »ED    30.,CSNAME.I,1,1].RCESET.I,1,1]CR?ET,1,1,n 
54 *ENO 
85 »OATA,L       30. 
36 SEND 
87 *IF    CSORT, 1 ,1 ,1:    =   Y 
35 #ASG,TSORTOUT. 
89»S0RT,S 
90 VOLUME=S'*ALL 
9 1 K E Y = 1,5,C H,A:6 7 , 10,C H , A 
92 FILEIN=30. 
93 FILFOUT=SORTOUT. 
94 »EOF 
95 «DATA,L SORTOUT, 
96 »END 
97 *CN[) -., 
98 *IF CINLIST.I,1,11 = Y 
99 *INCREMENT IE TO CtNV.n 

ICQ *INCKEMENT R1 TO [REPS,13 
101 'EDIT ON 
102 «IFCUSEFILES,1,1,n=Y -     '  " 
103 ffOATA.L 8 
104 * ELSE ■ "■ 
105 SELT.L 8 
106 *END 
lO? CuSER,1,1,1KF0RCE,1,1,1]g 
10S 'IF    [USEFILES ,1 ,1 ,11    =   N 
109 .8 
110 *FNO 
111 E[£NV ,1 ,I£,1]P[PEPS ,1 ,R1 , 138 
112 *IF [USEFILES,1,1,1] = Y 
113 
11 4 SEND 
115 »ELS£ 
116 -ED IT OFF 
1 1 7 «tNO 
1 1 e "LOOP     .R1 
119 «L0OP    .IE 
120 «END 
121 "IF [USEFILES,1,1,13 = N 
122 »ER<PTPRIM$ 
123 tt%y ,U   G6RESULTS . ,3 
124 *ENO 
125 5.E0F 
12 6 £ C C F 

Figure G-6. Example of SSG Program for the Generation of Runstreams 

for Execution of the AFP RoHup and Stats Module 
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(8) The SGS "JTPD" specifies a two-digit year symbol to be included 
in output records. The example 34 corresponds to the year included in the 
division name, 3M84. 

(9) The SGS "IBFOR" specifies a four- to six-digit division 
identifier to be included in output records. A TPSN is a logical choice 
for division identifier. 

(10) The SGS "IRFOR" specifies a four- to six-digit threat identifier 
to be included in output records. 

(11) The SGS "JCASE" provides an up to six-digit identifier of the 
case being considered for inclusion in output records. 

(12) The SGS "USEFILES" specifies whether the rollup is to be 
performed using input and output files (Y) or elements (N). 

(13) The SGS "SNAME" specifies the name of the file containing input 
elements and receiving the output element. SNAME is critical only if 
USEFILES is N, as in the example. 

(14) The SGS "INLIST" specifies whether the input partial combat 
potentials are to be listed. INLIST set to Y causes the potentials for all 
input combat environments and replications to be listed. N suppresses the 
listing of input. 

(15) The SGS "SORT" specifies whether the output final combat 
potentials are to be sorted and listed in ascending scalar potential order. 

(16) The SGS "SSGLIST" specifies whether the SSG program and generated 
runstream are to be listed in the rollup output. 

b. SKELeton Section. The SKEL section of Figure G-6 creates names of 
files and elements in accord with the above SGS definitions. The SKEL 
logic loops over combat environments and replications as appropriate. The 
generated runstream element is saved for inspection prior to execution. 
The SKEL section is hardly the most general program imaginable. Special 
AFP cases or conditions may require modification of both SGS and SKEL. 
However, many special, one-time variations may be handled most easily by 
editing a standard generated runstream. 

G-12. RUNSTREAM EXAMPLES. Figures G-7 through G-9 provide examples of 
Rollup and Stats Module runstreams generated by the runstream generator. 

a. Figure G-7 is an example runstream for a division over 15 combat 
environments and 1 replication and using input and output elements. 

b. Figure G-8 is an example runstream for a division over 16 combat 
environments and 6 replications and using input and output elements. 

c. Figure G-9 is an example runstream for a division over 15 combat 
environments and 2 replications and using input and output files without 
listing of input files. 
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1 
2 

6 
7 
8 
9 

10 
11 
1^ 
U u 
15 
16 
17 
1f- 
19 
20 
21 
22 
23 
24 
25 
26 
27 
It 
19 
30 
31 
32 
33 
34 
3 5 
3 6 
37 
3fc 
3 9 
40 
41 
42 
43 
44 
45 
46 
47 
4 c 
4 9 
50 
51 
5 2 
5 3 
54 

iHDG 
oi * S G , 
Sis'"., 

rjXQT 

.12a 

.IZo 
1 .0 T 
01 
r- -;- 
' ■ t- 

G3 
34 
05 
06 
"7 

UNCLAS!^irir-c A^F JV8 4 ROLL UP SEP^1 
A H 7 J .V e 4 . 
T ?C. . 
3U. 
G6R0LLUP. 
^4  0  0 
.1 
.0 

1 
1 
I 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

C  1 
D 3C . 
ATA,L 

11 
12 
1i 
I'. 
1 5 
1 6 

6 .04 
2    .09 

1 
1 
1 

, H 7 J ^ S ^ 
7 ■, 

APPSTftT? 
C  2001 

2 .12 6 . 
6 . 01 4 . 

H 7 J ■' i 
H7 J f'^ 
H 7 J " 8 
M 7 J r-" ? 
H n ^ £ 
H 7 J .'' ^ 
H7 J'^f 
H 7 J ": ? 
H 7 J '■• ?- 
H7 J ^ '^ 
H 7 J M 3 
M7 J MS 
H 7 J i^' E 
H7 J"P 
•- 7 J " ? 
H7 J?'' 
DONE 

ItX'' 

TRAT/TtST 
1CG0 °4-?2 

0 54 . C 5 A . 0 ? (^ 
C 1 t . 0 4 0 .016 

SI END 
a A S G I 
mSQRJ 
V C L U f^ 
K F Y = 1 
F ILEl 
FILEu 
iECF 
ii n A T A 
i E N 0 
011 L T , 
a; 

T SORTCUT 
,S 
E = S ^ A L L 
,3,CH, A :6 
\ = 3C. 
U T = S 0 R T C U 

67,10,Ch, 

,L SORTOUT. 

•- LT 
o^ELT 
aELT 
2ELT 
a,FLT 
S E LT 
a,£LT 
SELT 
<LELT 
aFLT 
aEL"!" 
oELT 
i-LT 
&ELT 
iELT 

H7 
H7 
H7 
H7 
h7 
H7 
H7 
H7 
H7 
h7 
H7 
H7 
H7 
h7 
H7 

j ■*; s 4 
j y R A 
J i"* 8 4 
J.^"P4 
J^^4 
J ^1.° 4 
Jh"!4 
J > 'i 4 
jr':J4 
jy54 

J ^:?4 
J ■-'S 4 
J ^"i- 4 
JK»4 
J ^ 5 4 

E^IPI 
L ^ZRI 
E 0 3 5 1 
E^ACI 
E05M 
c.: c R1 
E 0 7 R 1 
£^5 = 1 
£■" = ^1 
L 1 0 R 1 
£11-^1 
E12 n 
cliRl 
E14P1 
£■'5^1 
t ■! 6 ti 1 

E 0 1 R 1 
E02R1 
t C 3 s 1 
E04R1 
E05R1 
EOcRI 
t: 7 R 1 
ECiRl 
£ C y R 1 
EIC^I 
r1 1 ci 

£13 = 1 
E14R1 
c1 2 ° 1 

- E16S1 

Figure G-7. First Example of an SSG-generated Runstream for 
Execution of the AFP Rollup and Stats Module 
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1 3t-DG L \ C L A S S I F I E D AFP jvb4 PGLLUP RE P V t 
2 a A S G , A H 7 J iv ? z. . 
3 i a S G T 30. 
4 iASG T W A ,R M N G . , ///IOOOJ 
5 iASG, A GtPtSULTS ■ 

6 £FR S boRESULT!;. 
7 ai A S G , T IS. 
8 3F RS 7 ~: 

9 aXGT G 6 R 0 L L ti P . A F PSTATSTRAT/TcST 
1C E i4  J  0  0 30 01  100 0 «432 
11 .1?t .126 .042 .126 .Z^.u    .054 .036 ^ r 7 i 

12 • .12c .C32 .CQc .'■?6 4 .OU .04 0 .016 !'"G« 
13 6. j T 
U C1 1111 H7J''84.E01D1 
15 C1 1111 H7J?'£4.EG1R2 
16 01 H7J«5 4 . £01R3 
17 C1 !^7j"iS4.£niCu 
18 . n H 7 J VI a 4 . c 0 1 R 5 
19 01 H7J.y«^4.E01Rt 
2 0 u C H 7 J V. 8 i . ; 0 2 R 1 
21 0 2 ^ 7 J V. 8 4 . E C 2 f 2 
22 02 K 7 J '- ? 4 . £ 0 2 R 3 
22 ■■' 0 2 H7jv54.tC2pH 
24 C c H 7 J f" £ 4 . r 0 2 P 5 
25 02 H 7 J M 8 4 . E 0 2 R c 
24 C3 H7J«£4.c:03=?1 
27 vt H7JM?4.£0 3R2 
2S 03 H7J^£4.E03''3 
29 0 3 H7J'"84.t03R4 
30 C3 " 7 J ^' s 4 . E 0 3 R 5 
31 03 H^jv84.£0 3fic 
32 C4 H 7 J :-■ 8 4 . E 0 4 R 1 
33 P4 H7JVF. A.tO^Rt 
34 04 H7JvS4.h0 4P3 

'"4 H 7 J r 8 4 . £ C 't R it 
It Gi, « 7 J V P. 4 . E 0 H P 5 
37 C4 M 7 J '" 8 4 . t 0 4 R 6 
3S H7J''^8H.E05C1 39 r - 

^ 7 J « 8 A . c 0 5 R c 
4G C5 H 7 J V = 4 . c 0 5 0 3 
H1 0 c 

H7Jvia4.E0 5^', 
4 2 n 5 H7j»'84.c05''^ 
43 C5 H7jvr4.E05Rfc 
4^ C 6 H7jvi?^.tG6~1 
^ 5 '"6 H7J-'^i . £06^2 
4 i - r- H 7 J -'^ c i . b 01 = i 
4 7 2t H 7 J ?' 5 - . E 0 6 " ^ 
't c A-. 

H 7 J »■ ■ 8 i . £ 0 6 ° 5 
49 
50 0 7 

1  1  -^  1 

1111 
4 7 J *-' 8 4 . E 0 6 ? t 
H 7 J ^- 8 ^ . E 0 7 = 1 

Figure G-8. Second Example of an SSG-generated Runstream for 
Execution of the AFP Rollup and Stats Module 
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51 C7 
52 C7 
5 3 C7 
5 A C7 
55 C7 
56 C8 
5 7 C£ 
5£ CS 
5 9 rs 
60 Qb 
61 C8 
62 C9 
62 0 9 
64 C9 
65 C9 
66 C9 
67 C9 
68 10 
69 10 
7C 10 
71 10 
72 10 
73 1C 
74 11 
75 11 
76 1 1 
77 " 1 

7e 11 
79 1 1 
3G 1Z 
31 12 
SZ 12 
82 12 
34 12 
65 12 
5t 13 
&7 13 
E& 13 
69 1 3 
90 1 3 
91 13 
92 ■ 1A 
93 U 
94 1^ 
95 U 
96 14 
9 7 1^ 
9 8 ^5 
99 15 

iCU 15 

^7J 
M7J 
H7J 
H7J 
M7J 
H7J 
H7 J 
H7J 
H7J 
H7 J 
H?J 
H7 J 
H7J 
H7J 
H7 J 
H7 J 
H7J 
H7 J 
H7J 
H7 J 
H7J 
"7J 
H7J 
H7J 
H7J 
H7 J 
H7J 
M7J 
H? J 
H7J 
H7 J 
M7 J 
H7 J 
»7J 
H7J 
H7J 
H7 J 
M7J 
H7J 
H7J 
H7J 
H7 J 
H7 J 
H7J 
H7 J 
H7J 
M7J 
H7 J 
H7 J 
H7J 

•'J 4 
vi y i, 
Mf 4 

VI 0 i 

EC7Rc 
LC7»3 
E07R4 

M P 4 
(«£ A 
y S 4 
V R 4 

y = 4 
VI fc 4 

M != 4 
>t S4 
■v- P 4 
vC4 
V'5 4 
,vc 4 
V. c 4 

^'?4 
V ? 4 

'*^U . 
^?4 . 
MS^4 . 
!^!= A . 
VS4 , 

f 5^ 4 . 
■■'5 4. 
wO 4 . 
^hL . 
- 5 4 . 

•^ & 4 . 
■'' r 4 . 

•«" ? 4 . 
>'5r 4 . 
K' =;:. . 
^5 4 . 
"S 4 . 

V P 4 . 

•'PA . 

••' e A . 
'*^ U . 
•■'8 4. 
y ? 4. 

£C£='1 
E0eR2 

E r C P r; 

c:?Ri 

= G 9 P 5 
EC9C4 
cC9R5 
£ C V P t> 
i: 1 0 t? 1 
E 1 0 P 2 
£ 1 0 P 3 
E 1 C R- 4 
E 1 0 c! 5 
£ 1 C-6 
£11^1 
El 1 Pc 
i11=3 
t1 1 R4 
E11 R5 
El 1P6 
c12 = 1 

t1 2n3 
L 1 2 ^ '^ 
:i2=5- 
£l2=^c 
t1 3F1 
t13"t. 
c1 3 = 3 
E 1 35^4 
E 1 3 P 5 
E 1 3 P d 
t 14K1 
£145^ 
£ 1 4 " 3 
£1 4PH 
cl455 
E14P6 
c 1 5 P 1 
E1SR2 
1503 

Figure G-8. Second Example of an SSG-generated Runstream for 
Execution of the AFP Rollup and Stats Module 
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u1 
32 

0 7 
Ofe 
0 9 
IP 
1 1 
12 
13 
1^ 
1 5 
It 
17 
1i 
19 
~> r 

21 
c c 
II 
24 
2 5 
It 
27 
-> s. 

29 
iC 
31 
3 2 
33 
34 
35 
3c 
37 
3 5 
3 9 

^4C 
141 
142 
143 
1 H4 
''45 
1 ^6 
147 

149 
150 

15 
15 
15 
id 
1c 
16 
16 
16 
1c 
0 

i D A T A 
cvEND 
01 F R E £ 
iED 3 
i D A T A 
SEND 
X A j O ^ 

aSORT 
V 0 L U M 
< E Y = 1 
F ILE I 
F ILEO 
iEOF 
iOATA 
i F N D 
2ELT 
£ELT 
ciELT 
iELT 
£ELT 
iFLT 
S,ELT 
irLT 
SELT 
SELT 
aELT 
iELT 
iELT 
iELT 
iELT 
iELT 
xELT 
iELT 
SELT 
&ELT 
aiELT 
SELT 
:.tLT 
S^LT 
iFLT 

L. 

H7 J''g4 
H7 J-'?4, 
H7 J""84 
H7 Jf'S4 , 
M 7 J K 8 4 
w 7 J •"■1 ? 4 , 
H 7 J f -' 4 
H 7 J i^' = 4 
H 7 J y P 4 
DONE 

Li 
El 
t1 
El 
El 
£1 
£1 
El 
: 1 

5 ^^4 
5 »5 
5 "6 
6R1 
CP2 
6R3 

6^5 
f- ?'. 

IP. 
C . , H7J^'54 . R16X6 
1 L   _. ^ . 

T S 0 tJ T 0 U -^ . 

e = r«'ALL 
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Figure G-8. Second Example of an SSG-generated Runstream for 
Execution of the AFP Roll up and Stats Module 
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51 
5c 
"^ - 

55 
5 6 
57 
5S 
5 9 
6C 
61 
62 
6 3 

6 5 
c6 
67 
6.- 
c v 
7J 
71 
72 
73 
7-. 
75 
7t 
77 
7& 
79 
8 0 
51 
82 
S2 
si 
35 
&t 
= 7 

91 
9 2 
9 3 
94 

9 7 
Q - 
99 

2CC 

2ELT, L 
5ELT, L 
i c L T , L 
5.ELT L 
a.ELT, L 
iELT, L 
cuFLT L 
StLT L 
£ELT L 
iELT L 
iFLT, L 
a,ELT L 
a ELT I 
£ELT L 
iiiFLT L 
iiELT L 
a,£LT rL 
a ELT L 
i'LT -L 
i£LT L 
iELT ,L 
SFLT L 
a f- L T r L 
lELT »L 
£EL"r ,L 
aELT ,L 
<iirLT ,L 
iELT ,L 
iFLT >L 
aEL'T .L 
if LT .L 
aELT , L 
5 ELT L 
Q) E LT L 
.9^LT L 
iELT .L 
SELT ,L 
iELT ,L 
i' E L T ,L 
aELT .L 
SFLT .L 
SELT , L 
c" E L T ,L 
iELT ,L 
i cLT ► L 
SFLT ,L 
itL"^ .L 
aELT ,L 
SELT .L 
iiELT ,L 

H 7 J c =;. E:5P^ 
H7jt^P4 . £05^3 
H 7 J '^ >=- A . Er5R4 
k 7 J r,? 4 . EC5Q5 
H 7 J ,v ? 4 . tG5C6 
H 7 J V 5 i, . E C 6 P 1 
H 7 J > ^: 4 . E C 6 P 2 
H 7 J v 5 4 . tC6Pi 
H 7 J ^; S 4 . LC6P4 
H 7 J ^ = 4 . ECtBi 
H7JM''4 . t " 6 R 6 
H 7 j ,v S 4 . E: 7 R 1 
H 7 J >• 8 4 . tC7P4 
H 7 J f. £ 4 . tr7p; 
H 7 J ;" e 4 . ■: C 7 c 4 
H 7 J V ?. 4 . E:7R5 
H 7 J 1^' = 4 . Er7'^o 
H 7 J r- H 4 . E^3F1 
H 7 J y, S 4 . r-; r ; c 2 
H 7 J ^^ = 4 . EC!3=53 
H7Jf^=4. E C S R ^ 
H 7 J ^ 5 4 . ECSC5 
H 7 J V 5 4 . - '^ Si p >- 

H 7 J r»i 8- 4 . F ^ 9 P 1 
H 7 J r 5 4 . c ■: 9 9 2 
H 7 J ^' 8 4 . E C 9 R 3 
H 7 J ^^ 8 4 . EP9R4 
H7J r '4. En9R5 
H 7 J K V 4 . c C 9 R 6 
H 7 J y = 4 . £ 1 0 R 1 
H 7 J Y - 4 . L1G = Z 

H 7 J y i 4 . t1GPi 
H7 JI«'=4 . El :CH 
H 7 J >' ^ 4 . E 1 0 P D 
H 7 J y ,5 i, . E 10 = 6 
H 7 J '"" = 4 . E-" 101 
H 7 J r s i.. Ell^d 
H 7 J y = 4 . Ell^i 
h7j V';4 . : 11^-4 
H 7 J f^ - 4 . E11^5 
H 7 J iv « 4 . E 1 1 Ro 
H 7 J v fc 4 . t-iZRI 
H 7 J >"^ 4 . L 1 2 ^ 2 
H 7 J >' ? 4 . t12P3 
H7jf^4. f 2!". 
HTJ" r^t . E12=55 
H7J I^r 4 . L V^t 
H 7 J ,v 5 4 . E 1 3 - 1 
H7 J ''»4 . E''3P2 
h7j>:C4 . E 1 3 P 3 

Figure G-8. Second Example of an SSG-generated Runstream for 
Execution of the AFP Rollup and Stats Module 
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201 a-ELT,L H7jr'S^.El3'?^ 
?GZ 5fLT,L H7j";4.t1355 
3 03 £ELT,L H7j?':?/..E'!3»b 
20-^ £ELT,L H7jv?i.ElAR1. 
23 5 iELT,L H7J,V!?^.E1AP^ 
20t jJFLT,L H7J^•c4.[''^c3 
207 SELT,L H7jv."^.fcl4P4 
20; iELT,L H7jN04.ElCfi3 
209 3)FLT,L H7jr,5 4.L14Pt 
210 i)'"LT,L H7J|VS,4,M5=^1 
211 £ELT,L H7jve4.£l5R2 
212 iELT,L H7J"'?4.E15P3 
213 iELT.L H7j"''b4.El5='', 
2lA SirLT,L H7j.V£4.r15P5 
215 itELT,L H7jM*4.El5Ci; 
216 SELT.L H7jvE4.£ldRl 
217 *ELT , L H7JV!''4 . L16^2 
21s 3ELT,L H7JM?A.f--1tP3 
.<19 (iELTjL H7j!v;i<.4.El6=='<, 
22C 3FLT,L H7jV;f.4.u-itP5 
22 1 aELT, L H7J r54 . E16'6 
^^22 iEfiKPT PRI\T3 
223 aSY'^.U GtRESULTS. 

Figure 6-8. Second Example of an SSG-generated Runstream for 
Execution of the AFP Rollup and Stats Module 
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14 
15 
16 
1 
1 
19 
20 
21 
22 
23 
24 
25 
2 6 
27 
2 8 
29 
30 
31 
32 
33 
Zi- 
35 
3 6 
37, 
3o 
39 
40 
41 
42 
43 
44 
45 
46 
4? 
4 8: 
49 
5C 

il f 

iE 
SA 

ii 
3A 

5 A 
2 A 
a<A 
iA 
5A 
s 
(i A 
31 A 
£j A 
iA 
lA 
ai A 

a A 
i A 
i A 
SA 
QJ A 

a, A 
a A 
iA 

a A 
a,i 
a A 
iA 

L G 
u 
H 
H 
h 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

A H 
A H 

:4 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
i 
A 
A 
A 
10. 
!j. 
G6R 
84 

£ .1 
a   . C 

1 
i 
■1 
I 

1 
1 
1 
1 

LAS 
6G£ 
6Gf 
7^.f 
7 3V 

7 3y 
73V 
73^ 
7 3" 
73^ 

7 3^^ 
7 3^ 
7 31^^ 
7 3f 
73 V 
7 3." 
73^ 
7 3>' 
73'' 
73 V 
73 V 
73^ 
73^ 
73^^ 
7 3^' 
7 3r: 
7 3 y 
71 V 

73 V 
7 7 W 
7 ' |v 
7 3V 
7 3 V 
, H7 

T y fi 

IF 
T- 
TE 

4E 
4P 
4E 
4E 
AE 
4E 
AE 
4E 
AE 
AE 
AE 
AE 
AE 
AE 
AF 
AE 
AP 
AC 
AF 
AE 
AE 
AE 
AE 
AE 
AF 
At 
AF 
AE 
A^ 
AF 
AE 
AR 

lED 
ST. 
ST. 
C1 R 
C1R 
C2R 
C2R 
C3R 
Q3R 
CAR 
GAR 
05R 
C5R 
G*R 

C7R 
CSR 

0 ^^ 
OCR 
1 ^? 
1 CR 
1 1R 
1 1 R 

7 P 

AR 
AR 

1 
1 
1 
1 
1 
1 
1"^R 
1 5R 
16« 
1 ^R 
16X 
^P 1 

A 
LO 
GO 
1 . 
2. 
1 . 
2. 
1 . 
2 . 
1 . 
2. 
1 . 
2. 
1 . 
2. 
1 . 
2. 
1 . 
2. 
1 . 
2. 
1 . 
2. 
1 . 
2 . 
1 . 

R2. 
1 . 

FP 3r''c:A RCLLUP RSPY2 
NGROLLSSG/SKELOPTS 
ROL3'^i:A2 )( 

1 . 
?. 
1 . 
2. 
1 . 
2. 
2. 
ix2 

OLLUP.AFPSTflTSTPAT 
2"01       ICi 

2i 
32 

• u A 2 
.CoA . G 1 t 

C5A 
OAC 

A32 
3t n 7 ^ 

H73VtAF0lRl. 
H73V?AEulR2. 
H73v8A'-"CZR1. 
H 7 3 >• ? A E 0 Z R 2 . 
H73yFAFo3M. 
H73f8AEC3R2. 
H73V8APUAR1 . 

Figure G-9.    Third Example of an SSG-generated Runstream for 
Execution of the AFP Roll up and Stats Module 
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51 
52 
53 
54 
55 
56 
57 
5 6 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
7fc 
79 
SC 
SI 
82 
•83 
£4 
25 
tt 
S7 

C4 
ns 
0 5 
Ct 
C6 
C7 
07 
Cb 
C8 
09 
C9 
1G 
1G 
11 
11 
^2 
1Z 
13 
13 
14 
1- 
15 
15 
It 
1 k 
u 

£DA 

AS 
SO 
CL 
h Y 
I L 
IL 

.10 
[C A 

H73'' 
H73^^ 
H73* 
M7 Ty 
H7'»V 
H73I>' 
H73^ 
H7?'^ 
H73r 
w 7 ' f' 
H73V 
H7-'M 

M73*' 
H7tN. 

H77M 
H73 V 
H7 "» M 
M7TV 
h73v< 
H7 3^' 

H7-'v 
DONE 

?4EJ 
84EG 
F4FC 
5 4 ' Q 
84E- 
P4FC 
f 4cC 
£4^0 
P ^ E G 
^ 4 P G 
S4t 0 
P4?1 
P4E1 
84E1 

?4-^1 
P4E1 
pi El 
P t ci 
P i: 1 
'4E1 
g^El 

?^iEl 

4R2 , 
5R1 , 
5^2, 
dRi . 
6K2 , 
7R1 , 
7H2, 
?K1 , 
?fi2, 
9R1 , 
9R2. 
CRI , 
CR2 
1 R1 , 
1R2 
?R1 
2R2 
3R1 
3h2 
4R1 
4R2 
5S1 
5R2 
t R1 
6R2 

T A , L  7 G . 

G,T SORTCUT. 
RT ,S 
U?'iE=S''ALL 
= 1 , 5 , C H , A : ^ 7 , 
El-- = 3 0. 
E C b T = S 0 R T 0 U T . 
F 
TA ,L SORTOUT . 
D 

1C , Cl- , A 

Figure G-9. Third Example of an SSG-generated Runstream for 
Execution of the AFP Rollup and Stats Module 
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Section V. PROGRAM 

G-13. Apart from its input and output functions, the AFP Rollup and Stats 
Module is nothing more than a stratified adding and averaging program with 
the side role of computing some standard deviations. The only chance for 
confusion arises because the program, in effect, concurrently adds and ave- 
rages several different though related data streams. Figure G-10 portrays 
the basic logic of the AFP Rollup and Stats Module. Logical file 29 is 
used repeatedly as the source of intermediate partial combat potentials. 
In current applications, the program successively attaches 15 or 32 
physical files to unit 29. Final combat potentials are output to unit 30. 
Most of the arithmetic performed by the module is devoted to updating 
multidimensional arrays with simple and weighted partial sums of potentials 
corresponding to different shooters by side with their unmodulated and 
modulated scores and CIPs. Arrays for the grand totals by side are also 
updated throughout. Elements of several of the arrays are divided by 
appropriate counters to yield arithmetic means. Concurrent with the 
ordinary summations, some sums of squares are maintained for use in 
determination of standard deviations. 

( START  ) 

INITIALIZE 
SEVERAL 

IDENTIFIERS 
jz: 

ZERO 
ACCUMULATOR 

ARRAYS 
JZ 

READ 
ENVIRONMENTAL 

WEIGHTS 

READ NO. OF 
SETS OF FILES 
TO BE INPUT 

CLOSE OLD 
INPUT 
FILE 
JL. 

READ NEW 
INPUT 

FILENAME 

SET POSTURE, 
VISIBILITY, DAY/ 
NIGHT & FILE ID 

'30 FINAL 
COMBAT 

POTENTIALS 
 :^  

OUTPUT 
FINAL 

POTENTIAL 

OUTPUT 
STATISTICAL 

ANALYSES 

/'29 INTERMEDIATE 
j    PARTIAL COMBAT 
y     POTENTIALS 

_c 
UPDATE WEAPON 
ACCUMULATOR 

ARRAYS 

UPDATE DIVISION 
ACCUMULATOR 

ARRAYS 

G-22 

Figure G-10. Flow Diagram of the Basic Logic of the 
AFP Rollup and Stats Module 
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G-14. AFPSTATSTRAT is the current version of the source program for the 
AFP Rollup and Stats Module. The AFPSTATSTRAT source program is listed in 
Figure G-11. 

a. The principal working arrays for accumulating results are: 

(1) WVAL(5,4,60,2). Final combat potentials of weapons are developed 
within this array. During execution of the program, weighted intermediate 
partial combat potentials over all 16 combat environments and one or two 
random number seeds are accumulated within the array. An array element 
WVAL(I,J,K,L) is indexed: 

(a) 1=1 to 5 for the components of five-valued form of combat 
potentials: personnel, light armored vehicles, heavy armored vehicles, 
aircraft, and the weighted, rolled-up scalar. 

(b) J=l to 4 for the four kinds of potentials: unmodulated score, 
unmodulated CIP, modulated score, and modulated CIP. 

(c) K=l to 60 for the 60 different weapon types permitted. 

(d) L=l to 2 for the two sides: Blue and Red. 

(2) C0P(5,2,2). Final combat potentials of divisions (COPs) are 
developed within this array. During program execution, weighted partial 
COPs over all 16 combat environments and one or two random number seeds are 
accumulated within the array. An array element COP(I,J,K) is indexed: 

(a) 1=1 to 5 as in a(l)(a) above. 

(b) J=l to 2 for the two kinds of COPs: unmodulated COP and modu- 
lated COP. 

(c) K=l to 2 for the two sides: Blue and Red. 

(3) XVAL(5,4,60,2). Simple arithmetic mean combat potentials (scores 
and CIPs) for weapon types are developed within this array. XVAL and WVAL 
would contain exactly the same results if the combat environmental weights 
applied in developing WVAL were all 1/16. The indexing of the elements 
XVAL(I,J,K,L) is exactly the same as for WVAL() above. 

(4) X2VAL(5,4,60,2). The squares of the intermediate partial combat 
potentials are accumulated within this array for use in the determination 
of standard deviations across all 16 combat environments. The indexing of 
elements X2VAL(I,J,K,L) is exactly the same as for XVAL() and WVAL() above. 

(5) XC0P(5,2,2). Simple arithmetic mean combat potentials (COPs) for 
divisions are developed within this array. XCOP and COP would contain 
exactly the same results if the combat environmental weights applied in 
developing COP() were all 1/16. The indexing of elements XCOP(I,J,K) is 
exactly the same as for COP() above. 
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f. 
3 
I 
5 
i 
7 
E 
9 

10 
11 

13 
14 
15 
16 
17 
18 
15 
20 
21 

11 
24 
25 
26 
27 
26 
29 
3C 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4C 
41 
42 
43 
44 
4 5 

tf 
48 
49 
SO 

ROLLUP 
a «  E « 
WITH 
WITH 
*.IT 
WIT 
?«0 

oir«E 
1 NTY 
2 DIV 
Dl'Xt 

1 XCO 
OI^E 
DIME 
DI>1' 
01*6 
DICE 
EQUI 
COf«M 
CO?"M 
CO.*IM 

CCKM 
1 CSU 
CHAR 
CHAR 
CHAR 
LOGI 
DATA 

1 110 
2 120 
DATA 
DATA 

1 1C, 
2 20, 
DATA 

1 1,2 
2 1,2 
DATA 
DATA 
DATA 

TAR 
C. 
MEAN 
POS 

H DA 
H VI 
0 If I 
NSIC 
PS (.2 
^■(2) 
NSIO 
P(5, 
NSIO 
NSIO 
NSIO 
NSIO 
NSIO 
VALF 
CN/A 
CN/G 
CN/N 
ON/P 
CN/S 
M(S , 
ACTE 
ACTF 
ACTE 
CAL 
ISC 

,13C 
,140 
NTY 
ISC 

30,5 
40,6 
JRE 

,3,4 
,2,4 

.I'D A 
ENV 
DAY 

TY OUTP 
Zi SEP 
S AND S 
TURE SU 
Y/NIGHT 
SIBILIT 
ED TO H 
N « V A L ( 
) , ISCNT 
, DIVO (2 
N X V A L ( 
2,2),X2 
N P X U A L 
N DXV «L 
N VXVAL 
N ^•OAYC 
N DAYCN 
N C E (IS 
WRK/lUR 
LC9AL/ I 
AME/FNA 
NVS/tWT 
TRAT/ IR 
2,16,2) 
R*5C IN 
R*2C FN 
R*3 KTH 
AUS1 , AU 
NTW/ 
,150,17 
,160,13 
PS/2*4G 
NTR/ 
0,70,11 
0,80,21 
cs/ 
,1,2, 
.1,2/ 
Y/1j1,1 
SW/16*. 
CNT/2*0 

UT OVER ALL ENVIRONMENTS 

TD . 
e-"E 
SUB 

Y SU 
ANDL 
5,4, 
S (12 

5,4, 
COP( 

nu 
(5,4 
16) , 
T(2) 
CNTW 
K , ID 
BFOrt 
"E 
TOT 
EP,X 
,CSQ 
STR 
AME , 
TR 
S2,E 

DEVS.    4 OCT ?3 
ANS   13 CCT 92 
MEANS   21 OCT 83 ' 
BMEANS 21 OCTOPER ?3 
£ .LE. It ENVIRONMENTS 20 "AR 54 
60,2),COt>(5,2,?),£NVUTS(16),ISCNTi,(6,2), 
),X(5),ISCNTR(6,2),ISCNTT(12),JRECS(12) 

60 60,2) ,X2VAL(5,4,60,2), 
5,2,2) 
,60,2,4) ,PXC0P(5,2,2,4) 
,60,2,2) ,DXC0P(5,2,2,2) 
.,60,2,2) ,VXCOP(5,2,2,2) 
,ENVSW(16) 

, VISCNT(2) ,PCSCNT (4) 
., ISCNTS) , ( ISCNTR, ISCNTT) 
)UM,l(THTR,JTP?,JVIS,JPOS,^ 
i, IRFOR,JCASE 

DAY 

SUM(5,4,l6,60,2),XSa(5,4,16,60,2), 
(5,2,16,2),XSTD(5,4,60,2),CSTD(5,c,2) 

ONAMF ,0ONE 

NVSW.ELTSU 

0,111,151, 
0,121,161/ 
/ 

,51, 
,61/ 

,1,2,2,2,2,1 ,1 ,1 ,1,2,2,2,2/ 
FALSE. / 
.0/,VISCNT/2*G.O/,POSCNT/4*0.0/ 

READ OUTPUT RECORD IDENTIFIERS 
READ (5,4) KTHTR,JTPD,JVIS.JPOS,JDAY,IBFOR,IRFOR,JCASE 

i,    fORMAT(A3,I4,3l3,2I6, 15) 

N = 0 
LOGICAL DESTINATION OF ROLLUP OUTPUT 
I W R < = 3 C 
I P R N T = 1 ? 

Figure G-11. Source Listing of the Main and Subprograms 
of the AFP Rollup and Stats Module 
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51 C      LOGICAL SOURCE OF TARTY FILES 
52 ISOR=29 
53 DON£='DONE" 
SZ. r 54 
55 
56 
57 
58 
59 
6C 
61 
62 
63 
64 
65 
66 
67 
6£ 
69 
7C 
71 
72 

74 
75 
76     C 
IJ -C       READ THE NUM5ER OF REPS EXPECTED S ELTS* SETTING 
7S KEAD(5,1) REPS.ELTSK htAUO.TJ  KfcPS.ELTSiK 

IF (ELTSW) IS0R = 5 
IREP = IFIX (REPS) 
IF(ELTSW) CALL F A C S F ('iP R< P T PR I f^TS / to A R N I NG ' ) 
GOTO C5 

CLOSE ( I50R1 

7V 
8C 
61 
82 
£3 
84 VL, CLOSE (ISOR J 
Sf •        95 CALL GETFILtFNA^'E ,IEKV,DIVM(1) ,OIVD (1) ,0IV«1(2) , DIVDC) ) 
86 IF ( FNAWE .EQ.DONE) GOTO 2000 
37 EV-    -    ■ 
8 8 E ^  
8.5 N = N*1 
9C LP0S = 1+f«0D(IENV-1,' 
91 IF(IENV.LT.9) THEN 
92 LVIS = '' 
93 ELSE 
94 LVIS=2 
95 ENOIF 
96 LDAY=I»DA Y ( lENV) 
97 P0SfNT(LPOS)=POSCNT(LPCS)*1.0 
98 VISCNT(LVIS)=VISCNT(LVIS) + 1 .0 

.99 DAYCNT(LDAY)=DAYCNT(LDAY)+1.0 
100 ONA«E=FNArE 

Figure G-11. Source Listing of the Main and Subprograms 
of the AFP Rollup and Stats Module 
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101 iK R I T E C1 8 , J ) F N A l«- E 
102 3    FORMATd X ,A2C3 
103 IF(ELTSW) THEN 
104 INSTR='3ADD,L '//OMAME 
105 '' ELSE 
106 INSTR = '3US£ 2 9 . , ' / / 0N« "1 E / / ' . ' 
107 ENDIF 
1QS CALL FACSFCINSTR) 
1 0 9 C                                                         .'■-■:-.■ 
110 ICO CALL GETRECfISCNT,IWPN,X , ISOR) 
111 DO 200 1=1,12 
112 IF(ISCNT.NE.ISCNTT(I)) GOTO 200 
113 IS = I 
114 GOTO 300 
115 200 CONTINUE 
116 «RITE (IPRNT,2) ISCNT 
117 2 FOR"*AT(/' UNRECOGNIZABLE RECORD TYPE = ',I5/) 
118 IERR1=IERR1+1 ,, 
115 IF (IERR1 .LT.103 GOTO 1G0 
120 STOP 'IERR1' •■■ ■- 
121 C .';,.. 
122 3 0 0IREC=JRECS(IS) :. 
123 IF ( IS .LT.^) THEN - r' 
124 ISIDE=1 
125 ELSE , ^            ,-     •   ■              •?    ■ 
126 ISIDE=2 , 
127 ENDIF 
12s C 
129 IF ( ( IS.ES. 53 .OR . (IS .cQ.6) .OR . ( IS .FQ . 11 ) .0°. ( IS.'^Q.1 2 ) ) GOTO 500 
13C C 
131 C HEREIF.EAFONRECORDREAD 
132 C 
133 C CIPS DO NOT NEED ADJUST^-ENT FOR NUMBER OF DIVISIONS 
134 C 
135 ZZ=1.C 
136 ZZ2=1.0 
137 IF(i'^CD(IS,2).EQ.C3THEN 
Mi XX=E«T 
139 ELSE 
140 XX=tWT*DIV!««(!SIDE)/DIVD(ISIOE) 
141 ZZ=OIV>'(ISIDE 5/OI VD (I SIDE) 
142 ZZ2=ZZ*ZZ 
143 END IF 
1 44 C 
145 00 450 1=1 , 5 
146 XY=X(n 
147 WVAL(I,IREC,IWPN,ISIDE)=WVAL(I,IREC,IWPN,ISIDE)-» 
14S 1   XX*XY 
14 9 XVAL(I,IREC,IWPN,ISIDE)=XVAL(I,IPEC,IUPN,ISIDC)*ZZ*XY 
150 X2VAL (I ,IREC , IWPN,ISIDE)=X2VAL(I , IREC ,1WPN, ISIDE) + ZZ2*XY*XY 
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51 
'52 
53 

154 
55 

156 
i57 
I5s 
159 
160 
161 
162 
163 C 
! 64 C 
165 
166 
167 C 
16c 
169 
170 
171 
172 
'73 

7A 
175 
176      ■ 
177 
175 
179 
ISC 

;i 
S2 c 

500 
HERE IF COP RECORD RE40 
ZZ = [)IV>^(ISIDc)/DIVD(ISIDE) 
ZZ2=ZZ*ZZ 

34 
i 5 
8t     C 
57     C 
38      2CC0 
89 
9C  • 
'91 

'Z 
92 
194 
195 
196 
197 
I9S 
199     C 
:oo 

OL'TPUTC-RANDOEPORT 
I F (ELTSW) THtM 

CALL FACSF('iBRKPT PRINTS') 
CALL FACSF('3BR<PT PR INT$/66RFSULTS') 
CALL FACSFCiFREE WARNING.') 

END I F 
EWTTOT=C.G 
DO 21C0 1E=1,16 
IFCENVSWCIE)) EWTTOT = Ei.TTOT + £NVWTS(I£) 

2100 CONTINUE 
EWTTCT = 1 .0/E,<TTOT 

C 
FOR -EAPONS 3Y SIDE 
D05CC0lSI0e=1,2 

Figure G-11. Source Listing of the Main and Subprograms 
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201 
:02 
203 
2C4 
205   ^  3C00 

DO 4C0C IWP«J = 1 ,NTYPS ( ISIDE) 
DO 3CC0 IREC = 1 ,6 
CALL 0UTREX(ISCNTW(IREC,ISIDE),T«PN,WVAL(1,IREC,IWPN, 

1 IS IDE) ) 
tuw       -uuu CONTINUE 
2D6       ^COG CONTINUE    ^" 
2g|     ^5000 CCNTINUf -  "    . 

FOR COPS BY SIDE 

DO 7G0Q ISIDE = 1 ,2 
DO 6CCQ IREC=1,2 
CALL OUTREXdSCNTWCIREC + t.ISlDEJ.r.COPCI.IRECISIDEn 
CONTINUE 
CONTINUE 

tic WRITE(6,5) 
219 5 FORMATt 1SC0RES, CIPS, !! COPS BY POSTURE--'/) 
■•"■^ I F ( IREP.GT.1 ) CALL S TR ATS ( E N VWT S ) 

C 
C OUTPUT WEAPONS BY POSTURE, DAY/NIGHT, CL£ AR / DEGRA 0tD 
c 

DO 1C000 ISIDE=1,2 
DO 59C0 IUPN=1,NTYPS(ISIOE) 
AUS2=.FALSE. 
DO 9800 IP EC = 1 ,i 
AUS1=.FALSE. 
DO 97C0 KP0S=1,4 
CALL OUTPOS(1SCNTW(IRPC,ISIDE),TWPN,PXVAL(1,IREC,I«PN, 

1 ISIDE,KPOS),ICPOS,POSCNT,AUS1,AUS2,PXVAL(5,IREC,IWPN, 
2 ISIDE,2) .ISIDE) 
CONTINUE 
I F ( AUSl ) WRITE(6 ,7) 

201    C 
20^     C      FOR COPS BY SIDE 
210 C 
211 
212 
213 
ilA 6C00 
215 7CCQ 
211 r C 
217 C 
218 

220 
221 C 
222 

225 
226 
22 7 
22 8 
229 
23C 
231 
232 
233 
234 
235 
230 
237 
236 
239 
24C 
241 
2A2 
243 
244 
245 
246 
247 
246 
249 
25C 
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251 
252 
252 
254 

I F CIREO.GT. 1 )    CALL    OUTWT ( I S C NTW ( I R E C , I S I D E ) , I». PN , 
1       WVAL(1,IfiEC,IWPN,ISIDE),XST0C,IREC,IWP''l,ISIDEn 

« R I T E ( 6 , 6 ) 
254 END I F 
255 9SC0 CONTINUE 
256 IF ( AUS2) WRITE(6 ,6) 
"^'       99CC CONTINUE 

1CD0C CONTINUE 
0 FORf«AT<' ') 

OUTPUT COPS OY POSTURE, DAY/NIGHT, CLEAR / DEGRADED 

DO 1100C ISIDE=1,2 
DO 1C90C IREC=1 ,2 
00 1CSC0 KP0S=1 ,4 
CALL OUTPOS(ISCNTW(IREC*4,ISI0E),C,PXC0P(1,IREC,ISIDE, 

1 KPOS),ICPOS,POSCNT,AUS1,AUS2,PXCOP(5,IREC,ISIOE,2),ISIOE) 
CONTINUE 
*RITc(6,7) 
DO 1C82C <DAY = 1 ,2 
CALL OUTDAY(I$CNTW(IREC + 4,ISIDE),C,0XC0P(1 , IREC , 

1 IS IDE ,KDAY) ,<DAY ,DAYCNT, AUS1 ,AUS?) 
CONTINUE 
- R I T E ( 6 , 6 ) 
DO 1CS4C KVIS=1,2 
CALL 0UTVIS(ISCNTW(IREC+4,ISIDE),0,VXC0P(1,IRPC, 

1 ISIDE ,ICVIS) ,ICVIS ,VISCNT,AUS1 , AUS2) 
1C840 CONTINUE 

w R I T £ ( 6 , 7 ) 
CALL OUTSTT (ISCNTW ( IREC + 4, ISIDE) ,0, 

1 XC0P(1,IREC,ISIDE),X2C0P(1,IREC,!SID?),N) 
IF(I REP.GT.1 5  CALL OUT«T(ISCNTW(IREC + 4, ISI 0E) ,0, 

1 C0P<1,IREC,ISIDE) ,CSTD(1,IPEC,ISIDE)) 
«RITE(6,fc) 

10900 CONTINUE 
«RITE (e ,6 ) 

11000 CONTINUE 
CALL 9YENV (WVAL , COP)     ' 
STOP 'OK' 

SUBRCUTINEZEPOCX.N) 
0 I i« E N S I 0 N X ( N ) 
DO ICO !=1,N 
X(I)=C.O 

257 
25S        ._  _ .. 
259 0 F0Rf«AT<' ') 
26C     C 
261 C 
262 C 
263 
264 
265 
266 
267 
268     1C8CQ 
269 
270 
271 
272 
273 10822 
274 
275 
276 
277 
278 
279 
sac 
281 
232 
283 
234 
2s5 
256 
237     11000 
2S8 
289 
29G 
291 
252 
293 uuiLui 
294 x(l)=C.O 
295 100 CONTINUE 
296 RETURN 
297 ' END 
29S 
299 
ICQ 

SUBROUTINE    OUTREX(ISCNT,IOWPN,X) 
DI^«ENSION    A (5) ,X (5) 

Figure G-11. Source Listing of the Main and Subprograms 
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30:1 COMMCN/ENVS/EWTTOT 
702 C 
303 CHARACTER*3KTHTR 
304 CO?«"ON/*URK/IWRK,IDUM,KTHTR,JTPO,JVIS,JPOS,JDAY 
305 C0»«MON/GL0gAL/IBFOR,IRFCR,JCASE 
306 00 ICO 1=1,5 
307 IF(X ( I) .6T.C.0) GOTO 200 
301 IOC CONTINUE 
709 RETURN 
31C c 
311 200 DO 3C0 1=1,5 
312 3 0 0 A (I ) = E w T T 0 T ♦ X (I) : ''•■ 
3tS c 
3U WRITE (IWRK ,n  ISCNT,KTHTR, JTPO, JVIS, JPOS, JDAY.inwPN, 
315 1 A(1),A(2),A(7),A(4),A(5),I9F0R,IPF0R,JCASE 
316 RETURN 
317 C 
31S 1 FOR^AT(I5,A3, I4,3I3,I5,5nQ.3,2It,I5) 
319 END 
320 C 
3,21 SUBRCUTINE GETREC (ISCNT.IWPN.X, ISOR ) 
322 0II"ENSI0NX(5) 
323 C0»'I«10N/NA?«E/FNA(«E 
324- CHARACTER*20FNAI<'E 
31S SEAD(IS0R,1,END=100,£RR=50,I0STAT=<) ISCNT.KTMTR, 
326 1 JTPD, JVIS , JPOS , JCAY, I.PN.X (1} ,X(2) ,x(3) , XC4) ,X (5) 
327 40 IR=IR+1 
32 3 RETURN 
329 1 F0RMAT(I5,A3,I4,3I3,I5,5F10.3,2I6,I5) 

331 5C IERR=I0C(5 
332 . 4RITE (6,3) I£RR 
333 3 FOR^^ATC lOERR TYPE = ',I6) ';, 
734 I F< lERR. EQ.1015 ) GOTO 40 
335 WRITECI? ,2) IR,FNAME 
336 STOP 'IERR3' 
337 C 
338 100 WRITH(1?,2) IR, FNAP*E 
339 STOP 'IERR2' 
340 i    F0R«1AT (' LAST RECORD READ = ', I6,2x,A20) 
341- END 
,342 C 
343 SUBROUTINE GE T F I L ( F N AME , I EN V , 0 I V»«1 , 0 I VO 1 , 0 I V »^ 2 , D I VO 2 } 
344 CHARACTER*20 FNAME 
145 REA0(5,n lENV , DIVM1 , 01VD1 , DI Vf«2,DI VD2, FNAME 
346 RETURN 
347 1 FORMAT(I3,4F3.0,2X,A20) 
348 END 
349 C 
350 SUBROUTINE OUTSTTCl SCNT , I 3UPN,A , B ,N) 

Figure G-11. Source Listing of the Main and Subprograms 
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|51 DIMENSION A(5) ,B(5) ,X1 (5) ,X2(5) 

353 DO ICO 1=1,5 
354 IF (A ( I) .GT.O.C) GOTO 20C 
355 100 CONTINUE 
356 RETURN 
35 7     C ,.     . 
35£       200 RN=N 
359 SRN=SQRT(RN) ' ■ 
360 RM = (RN-1 .05 •RN 
161 DO 300 1=1,"^ 
362 XI (I )=A ( I )/RN 
763 X2(n=S(3RT(AbS((RN*B(n-A(n*A(I)n/RNl)/SRN 
364 300 CONTINUE 
365 C 
366 *RITE(6,1)    ISCNT.'RA*    ?<EANS ' , I D WP N , ( X 1 ( I) , I =1 , 5 ) 
367 «RITE(6,1)    ISCNT.'RAW    STD.OEVS.       ' , I QWPN , ( X2< I ) , I =1 , 5 ) 
36fc RETURN 
369 1 FORf<AT(I5,1X,Al5,I5,5F1C.3) 
3 7 C END 
371              C 
III SUBROUTINE 0UTP0S(ISCNT,I0yPN,A,t(P0S,RN4,AUS1,AUS2,REF,ISIDE) 
373 DlfENSlON A(5) ,X(5) ,RNA(4) ,RATSU,2J 
374 CHARACTER*5 LOS(25 
375 LOGICAL AUS1,AUS2 
376 DATA RATS/ 
377 1 0.333333,1.0,0.25,3.0, 
376 2 3.0,1.0,4.0,0.333333/ 
379 DATA LOS/'RLOS = ','BLOS = '/ 
350 C 
351 DO ICC 1=1,5 
332 IF (A( n .6T.0.0) GOTO 200 
383        ICQ CONTINUE 
3S4 RETURN 
385       2 00 XR=0.0 
356 IF(RN4(2) .GT.O.C) X R = R E "^ / RN 4 ( 2 ) 
387 DO 300 1=1,5 
338 X(n=A(n/RN4(lCP0Si 
339 3C0 CONTINUE 
390 XLOS=X{5)*RATS(KPOS,ISIDE) 
391 XREF=XR*RATS(KPCS,ISIOt) 
392 DIF=XREF-XLOS 
393 C 
394 AUS1=.TRUF. 
395 AUS2=.TRU£. 
^l^ '"Jll^tf.ll    ISCNT,<P0S,IDWPN.{X(!),I = 1,5),L0S(ISI0E) , 4Z C 1 XLOS,XREF,DIF 
396 RETURN 
399     C 
^30 1 FCR.«AT(I5,' P0STURE = ',I2,' I D WPN = ', I 3 , 5 F 1 0 . 3 , 1 X , A 5 , F 1 0 . 3 , 

Figure G-11. Source Listing of the Main and Subprograms 
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iOI    ■ 1 ' REF=',F10.3,' OIFF=',F1C.3) 
402 C 
403 END 
404 C 
405 SUBROUTINE OUTDAr(ISCNT,IDWPN , A,KB AY , RN8,AUS1 , AUS2) 
406 DI^^ENSION A (5) ,X (5 J , RNfc (2) 
407 CHASACTFR*5 0AY{2) 
402 LOGICAL AUS1,AUS2 
40 9 C 
410 DATA DAY/'D'Y   ','NIGHT'/ 
4 1 1 C 
412 DO ICO 1=1,5 
413 IF (A( I) .GT.Q.O) GOTO 200 ■'>}■■■ 
414 100 CONTINUE 
415 RETURN - 
416 C .•■,.' 
417 200 00 3CC 1=1,5 
41£ X(I)=A(I)/RN8(KOAY) 
419 30uC0NTINUE »■ 
420 C 
".21 AUS1 = .TPUE. 
422 AUS2 = .TRU.E. 
423 .RITE(6,1) ISCNT.DAY(KOAY) ,IDWPM, (X(n ,1 = 1 , 5) 
42<, RETURN 
425 C 
42c 1    FORMATdS,'    TIf'E = ',A5,'    IOWPN = ',l3,5F10.3) 
427 C 
42c END 
429 C 
43C SUBROUTINE OUTV IS(ISCNT,I 0WPN,A,<VIS , PN8, AUS1 ,AUS2) 
431 OI'^ENSION A(5 ) ,X (5) ,RN£ (2) 
432 CHARACTER*8 V IS (2) 
433 LOGICAL AUS1,AUS2 
434 C 
435 DATA VIS/'CLtAR    ' , ' DEGRAOED'/ 
436 C 
437 00 100 1=1,5 
436 IF(A(n.6T.0.C) GOTO 200 
439 ICO CONTINUE 
440 RETURN 
44 1 C 
442 200 DO 300 1=1,5 
443 X (I ) =A(I} /RNB (KVIS) 
444 30QCONTINUE 
44 5 C                                            i 
44c AUS1=.TPUE. 
447 AUS2=.TRUE. 
44a *RITE(6,n ISCNT,VIS(KVIS),IDWPN,(X(I),I=1,5) 
445 RETURN 
450 C 

Figure G-U. Source Listing of the Main and Subprograms 
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451 1 F0RMAT(I5,3X,A8,' IDWPN = ',I 3,6F1C.3) 
4 52    c 
453 tN D 

SUBROUTINE STRATS(ENVWTS) 
G. ?. C . -- t./2S/S.U 

C0MM0N/STRAT/IREP,XSU'^(5,4,16,60,2),XSa(5,4,16,60.2), 
1 CSU!«<5,2,16,2),CSa(5,2,16,2),XSTD(5,i,60,2),CSTD(5,2,2) 
DI.PENSION ENVWTS(16) 
R=FLOAT(IREP) 
S1=FL0AT(IREP-1: 
RR1=R*R1 

00 3C0Q IS=1,2 
CO 2CC0 IE=1 , 16 
E=ENVWTS(IE)**2 

END 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
47C 
471 
472 
473 
474 
475 
476 
477 
476 
479 
4a& 
4ai 
482 
.4 8 3 
484 
465 
486 
487 
488 
489 
490         
491 RETURN 
492" ^ END 
4 93     C 
494 
495     C^ 
496 
49 7     C 
498 .. ... . ._ 
459            IFCAd) .GT.0.0) GOTO 2CC 
500,         - 

DO    2700    IW=1,60 
,,„^    '<STD(IC,IREC,IW,IS)=SQRT(A3S(XSTD(IC,IREC,IW,ISWPR1)) 
67\j[j    CONTINUE 
25CJ CONTINUE 

DO 2S5C IC0P=1,2 
CSTD(lC,ICOP,IS)=SaRT(ABS(CSTD(IC,ICOP,IS)/RRin 

2S5G CONTINUE 
2900 CONTINUE 
3000 CONTINUE 

RETURN 
END 

SUBROUTINE    OUTWTdSCNT, IDWPN, A,E) 
G. E. C. -- 4/28/34 

0 I.« E N S I 0 N A ( 5 ) , B ( 5 ) 

DO 100 1 = 1,S 
IF (A(n .GT.0.0) GOTO 

100 CONTINUE 

Figure G-11. Source Listing of the Main and Subprograms 
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501 SETURN 
502 C 
503 200 -RITE(6,1) ISCNT.'wTD. CEANS      ' ,IDUPN, (A(H ,I=1,5) 
|04 ' «RITE(6,13 ISCNT.'yTD.STD.OEVS.  ' ,IDWPN, O(I),I = 1,5) 
505 RETURN 
506 1 F0R«AT(I5,1X,A15,I5,5F10.3) 
507 END 
5QS      C 
509 SU3R0UTINE9YENV(WVAL,CCP) 
510 C       G. E.C, — 5/24/84 
511 CCMMON/STRAT/IREF,XSU'^(5,4,16,60,?),XSQ(5,4,16,6Q,2), 
^12 1 CS UM (5, 2,1 6,2) ,C 50(5,2,16123 ;X<:TD(§, 4,60 125 ,CJTO( 5,2, 2) 
513 DI,PENSION «VAL(5,4,60,2),SCRTCH(16),VCRTCH(16),COP(5,2,2) 

515 SDEVS=.FALSE. 
516 IF(IREP.6T.1)SDEVS=.TRUE. 
517 R2=0.0 .  ' 
518 R = FLOAT(IR£P) ^i ,;-. 
519 R1=R-1•C 
52C IF(SDeVS)R2=1.C/(R*R1) 
521 CALL EHEAD ' ■ ' 
522 C      WCIPS " 
523 DC 3CC0 IS=1,2 ,  " . 
524 oc 1000 IW=1,60 
525 DO 9CC I£ = 1 ,16 • , ., ' 
526 X=XSUf<5,4,IE,IW,IS) 
527 X2 = XSS(5 ,4,IE , IW, IS) 
52£ SCRTCH(IE)=X/R 
529 IF(SDFVS) VCRTCH(IE) =S(iRT(A0S (R?*rR*x2-X*X) ) ) 
53C        900 CONTINUE 
531 CALL ELINE(SDEVS,I«,IS,SCRTCH,VCRTCH,WVAL(5,4,IW,IS)) 

533 7C0C CONTINUF 
534 C »"COFS 
535 00 4C00 IS=1,2 
536 00 39C0 IE=1,16 
537 X=CSUM(5,2,IE,IS) 
53£ X2=CSG(5,2,I£,IS) 
539 SCfiTCH(IE)=X/R 
540 IF(SDEVS) VCRTCH(It)=SQRT(ABS(R'*(R*X2-X*X))) 
541 3900 CONTINUE 
'543       4000 ^*UL^CLINE(SDEVS,IS.SCRTCH,VCRTCH,COP(5.2,IS))   -, 
544 RETURN 
545 END 
546 C 
547 SUBROUTINE EHEAD 
548 C 6.E.C. — 5/24/84 
549 /«RITt(6,1)(I,I = 1,16) 
550 RETURN 

Figure G-11. Source Listing of the Main and Subprograms 
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551 1 F0R»AT('T,16X, 16(13,3X) ) 
55i- END 
551 C 
554 SUBROUTINE EL INE(SDEVS,IW,IS,X,Y , Z) 
555 C G.E.C. -- 5/24/84 
556 ail»ENSION X (14) , Y (16) 
557 LOGICAL SOEVS 
558 CO»»ON/LIN£/N 
559 00 ICQ 1=1,16 
560 IF(X(I).ST.O.O) GOTO 200 
561 ICO CONTINUE 
562 RETURN 
563 C 
564 200 NLINc=NLIN£+2 
565 IF(NLINE.GE.oO) THEN 
566 NLINE=C 
567 CALL EHEAD 
56S ENOIf 
569 ,RITE(6,1) IS , IW , ( X ( I) , I=1.16) , 7 
570 1 FOR«AT(/' SIDE = ',I2,' •PN= ,I 2,17F6.2) 
571 IF(.NOT.SOEVS ) RETURN 
572 NLINE=NLINE+1 
573 wRITE(6i2) ( Y (I ) , I=1,16) 
574 i    FOKWATC*  STD.DEVS. ',16F6.2) 
575 END 
576 C 
577 SUBROUTINE CLINE(SDEVS,IS , X , Y , Z ) 
57g C      G.E.C. — 6/1/84 
579 DIMENSION X (1 6) , Y (16) ,iCX (16) ,ICY (16) 
5SC    • LOGICAL SDEVS 
551 CO,«f«ON/LINE/N 
552 00    IOC    1 = 1 ,16 
5ii3 IF (X ( I) . oT.0.0)    GOTO   2CC 
5:4 IGG CONTINUE 
565 RETURN 
536 C 
567 2CC NLINE=NLINE*2 
5b8 IF(NLINE .GE.&C) THEN 
539 NLINE=C 
590 CALL EHEAD 
591 ENDI f 
592 DC 1C00 1=1,16 
593 KX(I)=X(I) 
594 1000 CONTINUE 
595 KZ=Z 
596 wRITE(6,1) IS,(KX(I). I = 1 , 16 ) , KZ 
597 1 FORMAT(/' SI0E = ',12,* i^COP=    ',1716) 
59a IF(.NOT.SO£VS)RETURN 
599 NLIN£=NLINe*1 
600 00 2000 1=1,16 
601 <Y(I)=Y( I ) 
602 2000 CONTINUE 
(^03 -RITE(6,2) (KY(I) ,1 = 1 ,16) 
604 2 FORIATC  STj.OEVS.     ',1616) 
605 END 

Figure G-11. Source Listing of the Main and Subprograms 
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(6) X2C0P(5,2,2). The squares of the intermediate partial combat 
potentials are accumulated within this array for use in the determination 
of standard deviations across all 16 combat environments for divisions. 
The indexing of elements X2C0P(I,J,K) is exactly the same as for COP() and 
XCOPO above. 

(7) PXVAL(5,4,60,2,4). Stratified simple arithmetic mean combat 
potentials for each weapon type for each combat posture are developed 
within this array. For the first four indices I, J, K, and L, the indexing 
of elements PXVAL(I,J,K,L,M) is exactly the same as for WVAL() above. 
PXVALO possesses a fifth index, M. M=l to 4 for the four combat postures: 
RAPD, STATIC, RADE, and BAPD. 

(8) PXC0P{5,2,2,4). Stratified simple arithmetic mean combat poten- 
tials for each division for each combat posture are developed within this 
array. For the first three indices I, J, and K, the indexing of elements 
of PXCOPO is exactly the same as for COP() above. PXCOP() possesses a 
fourth index, K. K=l to 4 for the four combat postures: RAPD, STATIC, 
RADE, and BAPD. 

(9) DXVAL(5,4,60,2,2). Stratified simple arithmetic mean combat 
potentials for each weapon type for each of daytime and nighttime are 
developed within this array. The indices I, J, K, and L have the same 
significance as for WVAL() above. The fifth index of DXVAL(I,J,K,L,M) is 
M. M=l to 2 for the two diurnal conditions: daytime and nighttime. 

(10) DXC0P(5,2,2,2). Stratified simple arithmetic mean combat poten- 
tials for each division for daytime and nighttime are developed within this 
array. The indices I, J, and K have the same significance as for COP() 
above. The fourth index of DXCOP(I,J,K,L) is L. L=l to 2 for the two 
diurnal conditions: daytime and nighttime. 

(11) VXVAL(5,4,60,2,2). Stratified simple arithmetic mean combat po- 
tentials for each weapon type for each visibility condition are developed 
within this array. The indices I, J, K, and L have the same significance 
as for WVALO above. The fifth index of VXVAL( I,J,K,L,M) is M. M=l to 2 
for the two visibility conditions: clear and degraded. 

(12) VXC0P(5,2,2,2). Stratified simple arithmetic mean combat poten- 
tials for each division for each visibility condition are developed within 
this array. The indices I, J, and K have the same significance as for COP 
above. The fourth index of VXCOP(I,J,K,L) is L. L=l to 2 for the two 
visibility conditions: clear and degraded. 

(13) XSUM(5,4,16,60,2). For weapons, array XSUM() stores sums of 
partial combat potentials by combat environment for use in computations of 
weighted stratified variances over two or more replications. The array 
XSUM() generalizes the array WVAL(), above, by the inclusion of an 
additional index, JE. An array element XSUM(I,J,JE,K,L) is indexed 
similarly to WVAL(I,J,K,L) with the addition that JE = 1 to 15 for combat 
environments. 
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(14) XSQ(5,4,16,60,2). For weapons, array XSQ() stores sums of squares 
of partial combat potentials by combat environment for use in computations 
of weighted stratified variances over two or more replications. An array 
element XSQ( I,J,JE,K,L) is indexed exactly as is XSUM() immediately above. 

(15) XSTD(5,4,60,2). For weapons, array XSTD() stores weighted, 
stratified standard deviations of partial combat potentials as developed 
from arrays XSUM() and XSTD(). An array element XSTD(I,J,K,L) is indexed 
exactly as WVAL() above. 

(16) CSUM(5,2,16,2). For divisions, array CSUM() stores sums of 
partial COPs by combat environment for use in computations of weighted, 
stratified variances in COPs over two or more replications. The array 
CSUM() generalizes the array COP() by the inclusion of an additional index, 
JE. An array element CSUM(I,J,JE,K) is indexed similarly to COP(I,J,K) 
with the addition of JE = 1 to 16 for combat environments. 

(17) CSQ(5,2,16,2). For divisions, array CSQ() stores sums of squares 
of COPs by combat environment for use in computations of weighted, strati- 
fied variances in COPs over two or more replications. An array CSQ(I,J,JE,K) 
is indexed exactly as is CSUM() immediately above. 

(18) CSTD(5,2,2).  For divisions, array CSTD() stores weighted standard 
deviations of COPs as developed from arrays CSUM() and CSQ(). An array 
element CSTD(I,J,K) is indexed exactly as COP() above. 

b. Several small arrays are used to store needed data. 

(1) ISCNTR(6,2). The identifiers of record types within the intermedi- 
ate partial combat potential files are stored in this array for comparison 
with input records read. An array element ISCNTR(I,J) is indexed: 

(a) 1=1 to 6 for the input record type: unmodulated score, unmodu- 
lated CIP, modulated score, modulated CIP, unmodulated COP, and modulated 
COP. All these refer on input, of course, to partial combat potentials. 

(b) J=l to 2 for sides: Blue and Red. 

(2) ISCNTW(6,2). The identifiers of record types output to the final 
combat potentials file are stored for reference and use during output. An 
array element ISCNTW(I,J) is indexed: 

(a) 1=1 to 6 for the output record type: unmodulated score, unmodu- 
lated CIP, modulated score, modulated CIP, unmodulated COP, and modulated COP, 

(b) J=l to 2 for sides: Blue and Red. 

(3) ENVWTS(16). The weights to be used in summing partial combat 
potentials over the 15 combat environments are input to this array for refe- 
rence and used during the actual weighted summing. The weights should be 
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nonnegative and sum to 1.0. An array element ENVWTS(I) is indexed: 1=1 to 
16 for the normal combat environments, consecutively. 

(4) JRECS(12). This array stores identifiers linking the input record 
types to the indices of the kinds of potentials being developed. There are 
12 input record identifiers: 10, 30, 50, 70, 11, 51, 20, 40, 60, 80, 21, 
and 61. The elements of JRECS() have values: 1, 2, 3, 4, 1, 2, 1, 2, 3, 
4, 1, and 2. The first through fourth and seventh through tenth JRECS() 
values provide the indices to the unmodulated score, unmodulated CIP, modu- 
lated score, and modulated CIP positions within the weapon-related accumulator 
arrays described above. The fifth, sixth, eleventh, and twelfth JRECS() 
values provide the indices to the unmodulated COP and modulated COP positions 
within the division-related accumulator arrays described above. 

(5) MDAY(16). The arrays store a "1" for daytime and a "2" for night- 
time in those elements corresponding to the normal sequence of combat environ- 
ments. 

(6) DIVM(2). This array provides temporary storage of an adjusting 
multiplier for each of Red and Blue during the processing of an intermediate 
partial combat potential file. An element from DIVM() is always used with 
a corresponding element from the sister array DIVD(). 

(7) DIVD(2). This array provides temporary storage of an adjusting 
divisor for each of Red and Blue during the processing of an intermediate 
partial combat potential file. An element from DIVD() is always used with 
a corresponding element from the sister array DIVM(). Partial potentials, 
P, are adjusted to new values Q in accord with the transformation Q == P * 
DIVM(I)/DIVD(I), where I indexes the side. As noted earlier in this appen- 
dix, the feature is provided in the event that an input file contains partial 
potentials for more than a single division. When the potentials do reflect 
a single division, both DIVM(I) and DIVD(I) should be 1.0. 

c. X(5) serves as the program buffer for repeatedly receiving five- 
valued sets of intermediate partial potentials during the reading of the 
many input files. Values temporarily stored in X() are transferred to the 
appropriate accumulator arrays during processing. 

G-15. The AFPSTATS source listing in Figure G-U includes some intralinear 
comments. The following paragraphs provide some additional commentary. 

a. Lines 8-28 in Figure G-U provide the needed declarative statements, 
mostly for the arrays described above. Some scalar character and logical 
variables are also declared. 

b. Lines 29-41 initialize reference arrays with identifiers and indices 
needed for correct processing and accumulation of input partial combat 
potentials. 

c. Line 44 begins the executable statements. Lines 44-45 initialize 
several variables from values in the input stream. JVIS, JPOS, and JDAY, 
by convention, are zero-valued identifiers in final combat potential output 
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records. The final potentials are weighted over all environments; "0" 
symbolizes all environments. 

d. Line 47 initializes the "files read" counter N. 

e. Lines 49-53. Logical unit 30 is the output file for final combat 
potentials. Logical unit 29 is the source of input partial combat poten- 
tial files. Logical unit 6 is the standard FORTRAN/UNIVAC print file. 
"DONE" is an end-of-input files marker. 

f. Lines 55-72 zero the accumulator arrays. 

g. Lines 74-75 provide for the input of the 16 combat environmental 
weights, unformatted. 

h. Lines 78-81 get the single-valued quantity specifying the number of 
replications (that is, random number seeds), and hence, the n-umber of file 
sets to be input. The lines also get the logical value ELTSW specifying 
whether partial potentials are to be read as elements. If elements are to 
be read, the source is set to logical unit #5. Records within the elements 
contain more than 80 characters. All UNIVAC system warnings to that effect 
are diverted to temporary file WARNING. 

1. Line 82. The first time through, there is no need to close unit 29. 

j. Line 85. Gets the name of a file to be read, the combat environment 
to which it corresponds, and the Blue and Red division adjustment factors 
(usually 1.0). The name may be the end-of-files marker, "DONE". 

k. Line 86. Checks to see whether all the files have been read. If so, 
jump to begin output of final combat potentials. 

1. Lines 87-88. Set EWT to the corresponding combat environmental 
weight divided by the number of replications (seeds). Set switch for the 
corresponding environment to .TRUE. 

m. Line 89.  Increments the counter of files read, even though have not 
read any of the current file yet! 

n. Lines 90-96 

(1) Set LPOS to the combat posture of the current input file. The 
expression given returns the correct oosture over combat environments 1 to 
16. 

(2) Lines 91-95. Set LVIS to 1 if clear and 2 if degraded 
visibility. 

(3) Line 96. Sets LDAY to 1 if daytime and to 2 if nighttime. 

0. Lines 97-99. Increment stratified environment counters. 
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p. Lines 100-102. Save and print the current file name. Name is 
printed in the event something fails; operator then can tell how far along 
the module had run before trouble hit. 

q. Lines 103-107. Concatenate an EXEC level instruction depending on 
whether files or elements are to be read. 

r. Line 102. Calls FACSF to attach the physical file to logical unit 
29 or add the physical element to logical unit 5. 

s. Line 110. Gets a record from the current file. 

t. Lines 111-115. Determine what type of record was just read. 

u. Lines 116-120. Here only if record was not identifiable. Go read 
another record only if fewer than 10 such failures have occurred. 

V. Lines 122-127. Line 122 sets the index of the kind of partial 
combat potential supplied in the input record. Lines 123-127 set the side 
index for Blue (1) or Red (2). 

w. Line 129. Line 129 checks whether the record applies to an entire 
division; and, if so, transfers control to statement 500 for division pro- 
cessing. 

X. Lines 135-162. This section is for the processing of the partial 
combat potentials of a weapon type. 

(1) Weapons scores are adjusted, but CIPs do not require adjustment. 
The arithmetic applied later is the same for both scores and CIPs. But the 
adjustment factors ZZ and ZZ2 are left at 1.0 for CIPs (lines 135 and 136). 

(2) An even-numbered record index corresponds to a CIP. Odd numbers 
correspond to scores. Hence, the IF clause (lines 137-143) simply sets the 
variable XX to the environmental weight for use with CIPs but modifies the 
CIPs and the adjustment factors with DIVM (ISIDE) and DIVD (ISIDE). The 
latter two factors are usually 1.0 anyway. 

(3) Lines 145-161 loop over the components of five-valued partial 
combat potential. Each component is stored temporarily in variable XY. 
Then with or without modification by ZZ or ZZ2, as appropriate, XY or (XY * 
XY) is added to the corresponding elements of the accumulator arrays in 
succession. 

(4) Line 162 transfers control to retrieve another record. 

y. Lines 165-185. This section is for the processing of partial combat 
potentials of a division. 

(1) Set the ZZ and ZZ2 division strength modifiers in lines 155 and 
166. The modifiers are usually 1.0. 
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(2) Lines 168-181 loop over the components of five-valued partial 
COPs. Each component is stored temporarily in variable XY. Then, with 
modification by ZZ or ZZ2 as appropriate, XY or (XY * XY) is added to the 
corresponding elements of the division accumulator arrays in succession. 

(3) A record of type 61 is the last record for an environment, and 
hence, the last record in a partial combat potentials file.  In line 184 
the record type is checked, and, if it is type 61, control is transferred 
to get another file name. If the record is not of type 61, line 185 trans- 
fers control to get another record within the same file. 

z. Lines 188-215. This section outputs final combat potentials for 
weapons and entire divisions record-by-record to the output file. 

(1) Lines 188-192, if partial combat potentials have been input as 
elements, direct further output to the file G6RESULTS and release the super- 
fluous warnings accumulated to this point. If a fatal error occurs earlier, 
run output continues to go to file WARNINGS. 

(2) Lines 193-196 form the sum of weights only for the results of 
combat environments included input. 

(3) Lines 200-207 output weapon potentials for each of four kinds of 
potential, for each weapon type, and for each side. A call to OUTREX outputs 
a single record. The starting address of a five-valued potential is sent 
to OUTREX as a corresponding address within WVAL{). 

(4) Lines 211-215 output division potentials for each of two kinds of 
COP for each side. A call to OUTREX outputs a single record. The starting 
address of a five-valued potential is sent to OUTREX as a corresponding 
address with COP(). 

aa. Lines 218-258. This section outputs stratified simple arithmetic 
means of weapon combat potentials to the standard print file. The outer 
loop (lines 224 and 258) is over Blue and Red. The next inner loop (lines 
225 and 257) is over weapon types. Lines 229-233 output the means within 
each combat posture via calls to OUTPOS. Lines 236-239 output the means 
for daytime and nighttime via calls to OUTDAY. Lines 242-245 outout the 
means for clear and degraded visibility via calls to OUTVIS. All' the sub- 
routine calls include an argument giving the address of five-valued poten- 
tials within the corresponding accumulator arrays. A call to OUTSTT (line 
249) outputs the mean and standard deviation over all (nonstratified) combat 
environments. If more than one replication has been processed, a call to 
OUTWT outputs stratified means and standard deviations (line 251). 

ab. Lines 263-287. This section outputs stratified divisional potentials 
(COPs) to the standard print file. The outer loop (lines 253 and 287) is 
over Blue and Red. The next inner loop (lines 264 and 285) is over unmodu- 
lated and modulated COPs. Lines 255-268 output the means within each combat 
posture via four calls to OUTPOS. Lines 270-273 output the means for daytime 
and nighttime via two calls to OUTDAY. Lines 275-278 output the means for 
clear and degraded visibility via two calls to OUTVIS. All the subroutine 
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calls include an argument giving the address of five-valued potentials 
within the corresponding accumulator arrays. A call to OUTSIT (line 280) 
outputs the mean and standard deviation over all (nonstratified) combat 
environments. If more than one replication has been processed, a call to 
OUTWT outputs stratified means and standard deviations (line 282). 

ac. Line 288 calls subroutine BYENV to calculate and display modulated 
scalar CIPs by combat environment, by weapon, and by side. If two or more 
replications have been rolled up, standard deviations by combat environment 
also are displayed. 

ad. Line 289 normally terminates execution of the main program of the 
Rollup and Stats Module. 

G-16. The remaining lines of Figure G-11 provide source listings of the 
subroutines called by the main program of the AFP Rollup and Stats Module. 
The following paragraphs provide brief commentary on the subroutines. 

a. Lines 291-297. The subroutine ZERO simply fills a real array with 
zeros. 

b. Lines 299-319. Subroutine OUTREX outputs a single record of five- 
valued potential to the final combat potentials file. The routine is used 
to output both weapon and division potentials. The routine does not output 
a record if all five components of combat potential are zero. 

(1) Argument ISCNT is the identifier of record type. 

(2) Argument IDWPN is the identifier of the weapon type. A division 
is identified as a weapon of type 0. 

(3) Argument X is a five-component array containing the five-valued 
combat potential to be output. 

c. Lines 321-341. Subroutine GETREC reads a record from a partial 
combat potentials file. If an "unexpected" end-of-file is encountered, the 
subroutine terminates execution of the entire module. Several of the 
fields read from a record are not used. Errors of type 1015 are ignored; 
they are simply "long record" warnings; no data beyond 80 characters are 
needed. 

(1) Argument ISCNT is the record type identifier and is returned by 
the subroutine. 

(2) Argument IWPN is the identifier of the weapon type and is 
returned by the subroutine. 

(3) Argument X is a five-element real array which receives the five- 
valued partial potential from a record and is returned by the subroutine. 

(4) Argument ISOR is passed to the subroutine as the number of the 
logical unit of the input file being read. 
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d. Lines 343-345. Subroutine GETFIL reads an input file name, the combat 
environment index, and the Blue and Red division quantity modifiers. 

(1) Argument FNAME returns the input file name or the end-of-file 
name marker "DONE." 

(2) Argument lENV returns the index (1 to 16) of the combat environment 
corresponding to the file name. 

(3) Argument DIVMl returns the Blue division quantity multiplier 
modifier. 

(4) Argument DIVDl returns the Blue division quantity divisor modifier. 

(5) Argument DIVM2 returns the Red division quantity multiplier 
modifier. 

(6) Argument DIVD2 returns the Red division quantity divisor modifier. 

e. Lines 350-370. Subroutine OUTSIT completes the computation of simple, 
unweighted means and standard deviations of the components of one kind of 
combat potential for a weapon or division and outputs the results. Lines 
333-335 assure that at least one component is nonzero before continuing 
computation; otherwise, OUTSTT returns without outputting anything to the 
statistical report. Lines 358-364 complete computation of mean and standard 
deviation for each component of potential. Lines 366-367 output the mean 
and standard deviation for each component. 

(1) Argument ISCNT is the identifier of the kind of potential to be 
processed and output. 

(2) Argument IDWPN is the identifier of the weapon type. A "0" 
denotes a division, not a single weapon type. 

(3) Argument A is the address of the five-element real array containing 
the sums by combat potential component over all combat environments and 
random number seed sets. 

(4)' Argument B is the address of the five-element real array containing 
the sums of the squares by combat potential component over all environments 
and random number seed sets. 

(5) Argument N is the number of quantities summed in accumulating the 
elements of arrays A() and B(). N, more simply, is the number of input 
files. 

f. Lines 372-403. Subroutine OUTPOS completes the computation of simple, 
unweighted means of the components of one kind of combat potential for one 
combat posture for a weapon or division and outputs the results. Lines 
381-383 assure that at least one component is nonzero before continuing 
computation; otherwise, OUTPOS returns without outputting anything to the 
statistical report. Lines 385-389 complete the computation of the mean for 
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each component of potential. Lines 394-395 turn on logical switches for 
underlining and line feed control within the main program, and output the 
mean for each component. 

(1) Argument ISCNT is the identifier of the kind of potential to be 
processed and output. 

(2) Argument IDWPN is the identifier of the weapon type. A "0" 
denotes a division not a single weapon type. 

(3) Argument A is the address of the five-element real array 
containing the sums by combat potential component over the corresponding 
combat posture and random number seed sets. 

(4) Argument KPOS is the identifier of the corresponding combat posture. 

(5) Argument RN4 is the number of quantities summed in accumulating 
the elements of array A(). 

(6) Arguments AUSl and AUS2 are returned as "TRUE" if OUTPOS does 
output values. The logical variables are provided to control underlining 
and line feed within the main program. 

g. Lines 405-428. Subroutine OUTDAY completes the computation of simple, 
unweighted means of the components of one kind of combat potential for day- 
time and nighttime for a weapon or division and outputs the results. Lines 
412-414 assure that at least one component is nonzero before continuing 
computation; otherwise, OUTDAY returns without outputting anything to the 
statistical report. Lines 417-419 complete the computation of the mean for 
each component of potential. Lines 421-423 turn on logical switches for 
underlining and line feed control within the main program, and output the 
mean for each component. 

(1) Argument ISCNT is the identifier of the kind of potential to be 
processed and output. 

(2) Argument IDWPN is the identifier of the weapon type. A "0" de- 
notes a division not a single weapon type. 

(3) Argument A is the address of the five-element real array containing 
the sums by combat potential component over the corresponding daytime or 
nighttime condition and random number seed sets. 

(4) Argument KDAY is the identifier of the corresponding daytime or 
nighttime condition. 

(5) Argument RN8 is the number of quantities summed in accumulating 
the elements of array A(). 

(6) Arguments AUSl and AUS2 are returned as "TRUE" if OUTDAY does 
output values. The logical variables are provided to control underlining 
and line feed within the main program. 
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h. Lines 430-453. Subroutine OUTVIS completes the computation of simple, 
unweighted means of the components of one kind of combat potential for clear 
or degraded visibility for a weapon or division and outputs the results. 
Lines 437-439 assure that at least one component is nonzero before continuing 
computation; otherwise, OUTVIS returns without outputting anything to the 
statistical report. Lines 442-444 complete the computation of the mean for 
each component of potential. Lines 445-448 turn on logical switches for 
underlining and line feed control within the main program, and output the 
mean for each component of potential. 

(1) Argument ISCNT is the identifier of the kind of potential to be 
processed and output. 

(2) Argument IDWPN is the identifier of the weapon type. A "0" denotes 
a division not a single weapon type, 

(3) Argument A is the address of the five-element real array containing 
the sums by combat potential component over the corresponding clear or de- 
graded visibility and random number seed sets. 

(4) Argument KVIS is the Identifier of the corresponding clear or 
degraded visibility condition. 

(5) Argument RN8 is the number of quantities summed in accumulating 
the elements of array A(). 

(6) Arguments AUSl and AUS2 are returned as "TRUE" if OUTVIS does 
output values. The logical variables are provided to control underlining 
and line feed within the main program. 

1. Lines 455-492. Subroutine STRATS completes the computation of weighted 
stratified standard deviations of scores, CIPs, and COPs. Argument ENVWTS 
is the address of the 16-element real array containing combat environmental 
weights. The subroutine's loop structures construct the standard deviations 
for both sides, for all components of scores, CIPs, and COPS, and for all 
weapons. For any one component of combat potential, the weighted stratified 
mean is of the form: 

1 16   R 
E(x) = - 2 w. 2 x.. 

R i=l ^ j=l ^J 

and the weighted stratified standard deviation is of the f orm: 

1 16 ^    1    R „    R 
- 3 w;(-  (R2 x; - ( 2 x..)^)) 
R i=l ^ R(R - 1) j=l ^J   j=l ^J 

(Std. Dev. (E(x)))^ = - 2 /.{  '^  - -^   / - •• ^2 
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where: 

xij = the value of the variate for the jth replication in the 
ith combat environment 

Wi = the weight for combat environment i 

R  = the replications (this must be the same for all combat 
environment) 

j. Lines 494-507. Subroutine OUTWT outputs a set of stratified means 
and standard deviations. 

k. Lines 509-545. Subroutine BYENV computes the means and, if more 
than two replications have been rolled up, the standard deviations of modu- 
lated scalar CIPs and COPs by combat environment by weapon type by side. 
BYENV calls subroutine ELINE to output one or two (plus blank) report lines 
for each weapon type. The argument WVAL is the address of the array where 
weighted mean scalar CIPs (among other values) have been stored. Argument 
COP is the address of the COPs only. 

1. Lines 547-552. Subroutine EHEAD advances a page and writes the row 
"12...16" as the simple heading within CIPs by combat environment reports. 

m. Lines 554-575. Subroutine ELINE is called by subroutine BYENV to 
output report lines for a weapon type. A "CIP line" is output only if at 
least one mean CIP is nonzero. A "standard deviation line" is output only 
if a CIP line has been output and if two or more replications have been 
rolled up. 

n. Lines 577-605. Subroutine CLINE is called by subroutine BYENV to 
output COP lines for an entire division. A "standard deviation line" is 
output only if two or more replications have been rolled up. 
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APPENDIX H 

THE AFP DIVISION COMPARE REPORTER 

H-1. OVERVIEW 

a. The AFP Division Compare Reporter is designed to: 

(1) Accept final type weapon combat potentials (scores and CIPs) from 
the AFP Rollup and Stats Module or from the Interpolation Module for six 
"different" divisions. "Different" divisions may mean different versions 
of the same division, stages during transition from an old to modernized 
division inventory, or different kinds of divisions. Although the module's 
viewpoint is primarily for Blue divisions, the potentials of threat weapons 
are also available from those files produced by the Rollup and Stats Module 
(but not from the Interpolation Module). 

(2) Accept operator-supplied lists of identifiers of weapons to be 
compared within subreports. Blue and Red weapons may be compared within a 
single subreport. 

(3) Output the requested subreports. 

b. The Division Compare Reporter provides the basis for comparison of 
the variations among weapon potentials from random number seed to random 
number seed, from weapon to weapon, from division to division, and from 
side to side (Blue versus Red). The Reporter is limited in that six input 
files are required. Hence, the Reporter cannot provide a comparison until 
six sets of combat potentials are available from other modules. 

c. The relation of the AFP Division Compare Reporter to the AFP System 
in general is portrayed in Figure H-1. There the Reporter is highlighted 
by being enclosed in an oval. Figure H-1 oversimplifies the requirement 
for input to the Reporter by making it appear that only two input files are 
required: one file for a Division A and a second file for a Division B. 
As noted above, six files are required. 

H-2. INPUT. Paragraph H-1 above set the stage for discussion of the 
Reporter's input requirements. The AFP operator must supply six file 
names. The files must contain final combat potentials in standard AFP 
output record format with correct record identifiers. Files produced by 
the AFP Rollup and Stats Module or by the Interpolation Module meet these 
requirements. The operator must provide two symbols identifying the two 
columns in subreport headings. The operator must also provide lists of 
weapon and side identifiers to control which weapons appear in subreports. 
The number of such lists also controls the number of subreports generated. 
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SUPPLY 
i 

TRANSPRT 

INTERPO- 

LATION 

28 

D: 
DIV  X 

XP3C0UNTER .C0UNT3 

SEARCH   PREPROCESSOR 1 

22   gADD  G.LONGROLLSSG/SKELOPTSX 
gADD  G.GOROL(F) (R ) Z 

23 
?XQT GR.AFPSTATSTRAT/TEST 

ROLLUP 
( STATS 
MODULE 

24 
D. 
DIV A 

D: 
DIV B 

25 9ADD R.COMPXQT(IJ) 
gXQT G.COMPARE 

Figure H-1. Relation of the AFP Division Compare Reporter 
to the AFP System in General 

a. Figure H-2 displays extracts from an acceptable input file contain- 
ing final combat potentials for a single division (and threat). The 
example is the same as shown for the output of the AFP Rollup and Stats 
Module in Figure G-3 of Appendix G. The fields of records are described 
paragraph 14 of Appendix 8. In an output file from the Rollup and Stats 
Module or from the Interpolation Module, record identifiers (Field 1) 
should be greater than 100. Five-valued combat potentials are contained 
the input records. 

in 

in 
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FIELD 

1 2 3 4 5 6 7 8 9 

25. 110 E 0 0 0 16 991.096 67.506 90.345 .000 21.586 111 
26. 130 E 0 0 0 16 4.737 .327 .436 .000 .104 111 
27. 150 E 0 0 0 16 990.053 67.287 90.312 .000 21.555 111 
28. 170 E 0 0 0 16 4.779 .325 .435 .000 .104 111 
29. 110 E 0 0 0 17 524.247 35.921 45.623 .000 11.156 111 
30. 130 E 0 0 0 17 4.628 .318 .400 .000 .098 111 
31. 150 E 0 0 0 17 523.781 35.855 45.722 .000 11.161 111 
32. 170 E 0 0 0 17 4.621 .317 .401 .000 .098 111 
33. 110 E 0 0 0 20 2669.735 157.594 180.532 3.791 51.092- 111 
34. 130 E 0 0 0 20 7.992 .473 .538 .011 .153 111 
35. 150 E 0 0 0 20 2673.525 157.388 180.920 4.131 51.470 111 
36. 170 E 0 0 0 20 8.000 .472 .539 .012 .154 111 
37. 110 E 0 0 0 26 105.556 4.346 .000 8.111 8.841 111 
38. 130 E 0 0 0 26 3.175 .131 .000 .244 .265 111 
39. 150 E 0 0 0 26 107.007 4.320 .000 8.807 9.538 111 
40. 170 E 0 0 0 26 3.218 .130 

* 
-♦''>-■ 

.000 .264 .286 111 

169. 120 E 0 0 0 51 3.160 
* 

.074 .000 .000 .016 111 
170. 140 E 0 0 0 51 .129 .003 .000 .000 .001 111 
171. 160 E 0 0 0 51 3.329 .079 .000 .000 .017 111 
172. 180 E 0 0 0 51 .136 .003 .000 .000 .001 111 
173. 120 E 0 0 0 52 45.216 7.383 .013 .000 .902 111 
174. 140 E 0 0 0 52 .741 .121 .000 .000 .015 111 
175. 160 E 0 0 0 52 47.456 7.748 .013 .000 .947 111 
176. 180 E 0 0 0 52 .778 .127 .000 .000 .015 111 
177. 120 E 0 0 0 56 19.989 2.611 .047 .000 .335 111 
178. 140 E 0 0 0 56 .169 .022 .000 .000 .003 111 
179. 160 E 0 0 0 56 20.952 2.749 .049 .000 .352 111 
180. 180 E 0 0 0 56 .178 .023 

* 
It 

.000 .000 .003 111 

189. 111 E 1 0 0 0 0 11916.452 
* 

897.693 489.232 103.601 293.738 111 
190. 151 E 1 0 0 0 0 11919.645 894.350 488.403 112.592 302.274 111 191. 121 E 1 0 0 0 0 898.871 184.892 12.760 89.643 112.274 111 
192. 161 E 1 0 0 0 0 975.283 193.200 13.275 106.670 131.446 111 

Figure H-2. Example Extract Records of File of Final Combat 
Potentials Output From the AFP Rollup and Stats Module 

for Input to the AFP Division Compare Reporter 
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b. The Reporter operator must input the names of the files to be read 
by the Reporter. The operator must also identify to the Reporter which of 
the six needed files corresponds to the name given. For example, the 
record: 

12      3      4      5      6 
123456789012345678901234567890123456789012345578901234557890 

4 G6R0LJ16S1TG. 

directs the Reporter to treat file G6R0LJ16S1TG. as the fourth file. A 
record of the form: 

12      3      4      5      6 
123456789012345678901234567890123456789012345578901234567890 

0 DONE 

serves as an end-of-files marker to the Reporter. 

c. The Reporter requires one-character symbols representing the two 
report columns for insertion in the headings of subreports. Quite simply, 
if an H-series and a J-series armored division are being compared, "H J" 
will serve to put H's and J's in subreport headings. 

d. To produce a subreport comparing three weapon types, say Blue types 
2, 3, and 4, the operator must include the following record within the 
Reporter runstream: 

1      2      3      4     '5      6 
123456789012345678901234567890123456789012345678901234567890 

3 12 13 14 

The quotation marks are not to be included in the runstream. The first "3" 
specifies that the subreport is to include three weapon types. The " 1 2" 
specifies that the first weapon is to be from Side 1 and is to be of Type 
2. The operator must refer to weapon ID and nomenclature lists to assure 
that proper weapons are being specified. The " 1 3" specifies that the 
second weapon also is to be from Side 1 and is to be of Type 3. Finally, 
the " 1 4" specifies that the third and final weapon to be included 
within the subreport is also to be from Side 1 and is to be of Type 4. To 
obtain a subreport containing only Blue Type 20 and Red Type 21, the 
operator must include a record within the runstream: 

12       3       4       5       6 
123456789012345678901234567890123456789012345678901234567890 

2 1 20 2 21 
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The sample runstream given in the next section directs production of six 
subreports. The same weapon type may be specified for inclusion in dif- 
ferent subreports. An "(SEOF" within the runstream indicates to the Re- 
porter that no more subreports are required. 

H-3. OUTPUT 

a. The AFP Division Compare Reporter produces as many subreports as the 
operator specifies. An example of one such subreport is illustrated in 
Figure H-3. 

b. As shown in Figure H-3, each weapon type reported leads to a 
separate section within a subreport. Each such section presents 12 lines 
of information. Three successive groups of four rows repeat a standard 
pattern of unmodulated score (U SCORE), unmodulated CIP (U CIP), modulated 
score (M SCORE), and modulated CIP (M CIP). The first group of four rows 
reports potentials from the files containing results for the first and 
fourth divisions. The second group of four rows reports potentials for the 
second and fifth divisions. The third group of four rows reports the 
results for the third and sixth divisions. If a weapon is not included 
within the inventory of a division or it achieves zero combat potential, 
the corresponding entries within the section of the subreport are zero- 
filled. Because a subreport directive within the Reporter runstream may 
specify only one weapon type, a subreport may contain only one weapon type 
section. Just such a subreport may be desirable. Although it does not 
provide any comparison between weapons, it obviously does provide compari- 
son for a single weapon among different divisions or among different ver- 
sions of the same division. 

H-4.  RUNSTREAM 

a. Largely because so few complete sets of comparable division files 
have been produced to date, no generic runstream generator has been deve- 
loped. But the nature of Division Compare Reporter runstreams is such that 
a generic runstream generator probably would save very little time and 
effort; it might even cost more. 

b. Two examples of Reporter runstreams are provided in Figures H-4 and 
H-5. 

(1) Figure H-4. Here the H- and J-series armored divisions are of 
interest. 

(a) Lines 2-13 assign the six files containing the final combat 
potentials of interest. 

rADHM nn'^LMniinr ^^ ^irects execution of the Reporter absolute element, 
G6R0LLUP.COMPARE. 
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(c) Lines 27-32 specify to the Reporter which file is to be treated 
as the Nth file. 

(d) Line 33 serves as the end-of-files marker. 

(e) Line 34 provides the one-character symbols for use in the 
headings of subreports. 

(f) Lines 35-40 specify the subreports required in accord with the 
rules described in paragraph 4d above. 

(g) Line 41 serves as the end-of-subreport specifications marker. 

1 5HDG    LINCLASSIFIEO    3MSC    ;«E4    COMPARE 
2 I»IASG,AH73KS0''1601. 
3 SLiSE    T1 . , H73MROR1601 . 
4 aASG.A   H73fgOP1602. 

•   5 iuSE   T2. ,H73MgCP1602. 
t SASG,A   H73I«80'?16X2. 
7 iUSE   TJ.,H73M80R16X2. 
i SASG,A   H73l'.84Pifcci. 

,1 aUSE T4. ,H73M54P1601. 
10 3AS6,A H73K8iR1602. 
11 SUSE T5. , H73M84R1602. 
]^ SASG.A H73M8AR16X2. 
13 SUSE T6.,H73MS4R16X2. 
I** SDATA,LT1. 
15 SEMD 
16 iPATA.L T2. 
17 iEKO 
16 SDATA,LT3. 
19 i E N D 
2C aCATA,LT4. 
21 5END 
ac aiDATA,LT5. 
23 &ENO 
24 SDATA,LT6. 
25 SEND 
2i iXQT G6R0LLUP.COMPARE 
27        1  T1. 
2£        2  T2. 
^?        3  T3. 
3 0        4  TA. 
31.       5  T5. 
32 6  T6. 
33 0  DONE 
34 A P 

1^ 3 1 24  1 25  1 23 
2^ 5 2 21  2 22  2 23  2 24  2 25 
fi fr 1 51  1 53  1 56  1 57 
4 1 iEOf 

Figure H-4. First Example of Runstream for Execution of the AFP 
Division Compare Reporter 

c^ ^ ^IK  ^^Q"""^ "-5- Here six files, including some from the Rollup and 
btats Module and some from the Interpolation Module, are designated for 
comparison. In this example, the USE statement is applied to show clearly 
the order of fi es to be reported. Prior to execution of the Reporter, the 
six files are listed for reference. • h^    ,  c 
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1 
2 
7 

4 
5 
e 
7 
& 
9 

10 
11 
M 
13 

1 5 
16 
17 
IE 
19 
2C 
21 
22 
23 
24 
25 
26 
27 
2£ 
29 
3C 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

HDG 
ELT 
ASG 
USE 
ASG 
USE 
ASG 
USE 
ASG 
USE 
ASG 
USE 
ASG 
USE 
DAT 
END 
DAT 
END 
DAT 
END 
DAT 
END 
DAT 
END 
DAT 
END 
XQT 

1 
2 
3 
4 
5 
6 
0 

A B 
1 
1 
1 
1 

EOF 

Of^PARE 

T3.,H7INT3W82. 
,A H73^'S2R16X2. 
T4. ,H73M82R16X2. 

,A H7INT3»'63. 
T 5 . , H 7 I N T 3 P* S 3 . 

,A H73K.84R16X2. 
T6.,H73M84P16X2. 

A,L T1 . 

A,L 

A,L 

A,L 

A,L 

A,L 

G6R 
T1. 
T2. 
T3. 
T4. 
T5. 
T6. 
DON 

T2. 

T3. 

T 4 . 

T 5 . 

T 6 . 

OLLUP.COMPARE 

7 
15 
24 
51 

1 12  1 16  1 17 
1 25  1 23 
1 53  1 56  1 57 

Figure H-5. Second Example of Runstream for Execution of the 
AFP Division Compare Reporter 

H-5.  PROGRAM 

a. The AFP Division Compare Reporter does not perform any computation 
on AFP final combat potentials. The Reporter reads six complete sets of 
potentials and simply displays subsets of potentials in different combina- 
tions. Although the Reporter reads and stores both weapon and division 
potentials, the current version of the Reporter does nothing more with the 
division potentials (COPs). 

b. CMPARE is the current version of the source text for the main 
program of the AFP Division Compare Reporter. Local to CMPARE are 
subroutines ZERO, GETREC, and GETFIL. The Reporter's other subroutines are 
BLDCIP, BLDSCR, BLDSCl, BLDSC2, DASHl, DASH2, DOREP, and HEAD. The source 
texts for these latter subroutines are maintained as separate elements 
within the AFPSYS library. 

c. Figure H-6 portrays the basic logic of the AFP Division Compare 
Reporter. 
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d. The source texts for main program CMPARE and subroutines ZERO, 
GETREC, and GETFIL are listed in Figures H-7 through H-10. 

C START 
IT: 

3 
INITIALIZE 
SEVERAL 

IDENTIFIERS 

ZERO 
WORKING 
ARRAYS 

READ NEW 
INPUT 

FILENAME 

CLOSE OLD 
INPUT 
FILE 

'*2Q FINAL 
COMBAT 

^POTENTIAL 

GET AN 
INPUT 

RECORD 

UPDATE 
WEAPON 

WORKING 
ARRAY 

GET 
SUBREPORT 

INSTRUCTION 

UPDATE 
DIVISION 
WORKING 
ARRAY 

YES 

GENERATE 
ONE 

SUBREPORT 

C   END   ) 

Figure H-6. Flow Diagram of the Basic Logic of the AFP 
Division Compare Reporter 
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10 
1 1 
12 
1 : 
14 
1 5 
1 t 
1 7 
1 b n 
21 
Z 2 
2^ 
2 i. 
25 
2 c 
27 
2* 
2 ^ 
10 
31 
32 
7 7 

II 
3t 
37 
i c 

39 

47 
4 r 

5 C 

CO* 
6. E 

DP^ 
I S C 

E Q U I 
coy 

C C ^ *" 
CHAR 
CHAR 
DATA 
lie 
120 

DATA 
110 
12C 

DATA 
1 ,2 
1 ,2 

0^ 
" 5 

F ARF 
. C . 
0 \ / W 
ENS I 
NTS ( 
VALF 
GN/A 
CN/G 
GN/N 
ACTF 
ACTE 
ISC 

,13: 

ISC 
,130 
,i4r 
JRE 

4 7 

3,4 

C IP 
-- 1 
PNDA 
ON I 
12) , 
NCE 
*F</ 
LOE! A 
A^'•t / 
R* '^'^ 

NTW/ 
,15C 
,160 
NTR/ 
,150 
,16C 
cs/ 
,1,2 
,1 ,? 

s * s 
3 OCT 
T / w V A 
SCNTw 
X (5) , 
( ISCN 
IWfii^ , 
L/IBF 
F N A " E 
INST 
FN*y 

CQRi A-'ONG WEAPONS, SEEDS, :^EFIFS 

L(5,4,6G,2,t),COP(5,?,2,6) 
(5,2), 
ISCNTK((^,2),ISCNTT(12),JC£CSn~) 
T„,ISC NTS) , (ISC,\-rR,ISCNTT) 
IDUi-^,KTHTft,JTPD,Jv'IS,JPOS,JDAY 
0R,1RF0R,JCASE 

E,CN6f'E,D0KE 

,17P,111 ,151 , 
,15 0,121,161/ 

,170,111,151 , 
,16 0,121,161/ 

J V I S - C 
J F C S = G 
J D A Y = C 
LOGICAL DESTINATION OF ROLLUP OUTPUT 
I ft R K, = 3 0 
IPRNT=^6 
LOGICAL SOURCE OF TARTY FILES 
I S C R = ? 9 
DONE='DCNE' 

CALL ZERO(.»VAL,1440 0) 
CALL    ZrCOCCOP ,120) 
GOTO    55 
CLOSE ( ISCR ) 
CALL    GETFIL(FNA»'E,KFG») 
IFCFNfl-'P.bS.DONE 
ONAN^L^FNAVE 
«R I Tt (t , 3)     FNA-'F 
FCR-'AT (1 X , A2a) 
ISSTR='5uSE 
CALL    F A C S F(IN S 

oCTO    ?000 

c^, / /OKA-* 
) 

II 

CALL    GETREC(ISCNT,i«PN,y,ISCS) 
DO    2 0 0    I = •• , 1 2 
IFdSCNT.NE.ISCNTTd))    GOTO    200 
IS = I 
GOTO 3 00 
CONTINUE 
o 0 T C =^ 0 

Figure H-7. Source Listing of the Main Program CMPARE of the AFP 
Division Compare Reporter 

(page 1 of 2 pages) 
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51 C     2 FORMAK/' UNRECOGNIZAbLE RECORD TYPE=',I5/) 
52 C       IERR1 = IERR1->1 
53 C      IF(IERR1 .LT.103 GOTO ICO 
5A C      STOF 'IERR1 ' 
55 C 
56 30G IREC = JRECS (IS) 
57 IF(IS.LT.7) THEN 
5 6 ISIDE=1 
5 9 ELSE r 
6 0 IS IDE = 2 
6 1            END IF 
62 C 
II j.     If <ns.EQ.5).0R. (IS.EQ.6).0R.{IS.EQ.11) .0R.(IS.EQ.12)) GOTO 500 
65 C      HERE If -FAPON RECORD READ 
6 6 C 
67 DO ^50 1=1 ,5 
68 WVALd ,IREC,IWPN,ISIDE,KFOR)=X(n 
69 A50 CONTINUF 
70 GOTO 100 
71 C ■■' 
72 C      HERE IF COP RECORD READ 

74 5CQ DO 550 1=1,5 
75 COPCI,IREC,ISIOE,KFOfi)=X(I) 
76 550 CONTINUE 
II C      ISCNT = 161 IS LAST RECORD OF AN ENVIRONMENT 
76 IF(ISCNT.EQ.161) GOTO 90 
75 GOTO 100 
SO C 
B1 C       DO COMPARATIVE REPORTS 
S2 C 
83 2C00 CALL DOREP 
84 C •    ■       :r        • 

65 STOP 'DONE' 
86 C 

Figure H-7. Source Listing of the Main Program CMPARE of the AFP 
Division Compare Reporter 

(page 2 of 2 pages) 

H-11 



CAA-D-84-14 

(a) WVAL(5,4,60,2,6). Final combat potentials of weapons are read 
from the six input files into this array. Combat potentials are then ex- 
tracted from this array, without modification, for insertion in subreports. 
An array element WVAL(I,J,K,L,M) is indexed-- 

1^. 1=1 to 5 for the components of five-valued form of combat 
potentials: personnel, light armored vehicles, heavy armored vehicles, 
aircraft, and the weighted rolled-up scalar. 

2. J=l to 4 for the four kinds of weapon potentials: unmodulated 
score, unmodulated CIP, modulated score, and modulated CIP, 

3. K=l to 60 for the 60 different weapon types. 

4. L=l to 2 for the two sides: Blue and Red. 

5. M=l to 6 for the six input files. 

(b) C0P(5,2,2,6). Final combat potentials of divisions (COPs) are 
read from the six input files into this array. In the current version of 
the Reporter, nothing more is done with the COPs. An array element 
COP(I,J,K,L) is indexed— 

1^. 1=1 to 5 as in (l)(a) 1^. above. 

2. J=l to 2 for the two kinds of COPs: unmodulated COP and modu- 
lated COP. 

3. K=l to 2 for the two sides: Blue and Red.  •- 

4. L=l to 6 for the six input files. 

(2) Three small arrays are used to store needed data. ■ 

(a) ISCNTR(6,2) and ISCNTW(6,2). The identifiers of record types 
within final potential input and output (the current v'ersion of the Re- 
porter does not write to any file to be saved) files are stored in these 
arrays. Because the Reporter works only with final potentials, the same 
identifiers are stored in both arrays, admittedly redundantly. An array 
element ISCNTR(I,J) or ISCNTW(I,J) is indexed— 

1^. 1=1 to 6 for the input (or in the future output) record type: 
unmodulated score, unmodulated CIP, modulated score, modulated CIP, unmodu- 
lated COP, and modulated COP. 

2. J=l to 2 for side: Blue and Red. 

(b) JRECS(12). The array stores the identifiers linking the input 
record types to the indices of the kinds of potentials being processed. 
There are 12 input record types: 110, 130, 150, 170, 111, 151, 120, 140, 
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150 180, 121, 161. The first through fourth and seventh through tenth 
JRECSO values provide the indices to the unmodulated score, unmodulated 
CIP, modulated score, and modulated CIP positions within the weapon-related 
working array WVAL() described above. The fifth, sixth, eleventh, and 
twelfth JRECSO values provide the indices to the unmodulated COP and modu- 
lated COP positions within the division related working array COP() 
described above. 

e. The CMPARE source listing in Figure H-7 includes some intralinear 
comments. The following paragraphs provide some additional commentary. 

(1) Lines 3-11 in Figure H-7 provide the needed declarative state- 
ments, mostly for the arrays described above. Some scalar character vari- 
ables are also declared. 

(2) Lines 12-20 initialize reference arrays with identifiers and 
indices needed for correct processing of the final combat potentials from 
the six input files. , . 

(3) Line 22 begins the executable statements. Lines 22-30 initialize 
several variables. JVIS, JPOS, and JDAY, by convention, are zero-valued 
identifiers in final combat potential records. If there were any Reporter 
output to a file for storage, it would be output to unit 30. Unit 6 is the 
system standard print file. Unit 29 is the source of the six successively 
read input files of final combat potentials. "DONE" is an end-of-input 
files marker. 

(4) Lines 32 and 33 zero the working arrays. 

(5) Line 25. The first time through there is no need to close any 
input file on unit 29. 

(6) Line 36. Gets the name of an input file to be read and the index 
of the number of the file relative to the other input files. The name may 
be the end-of-files marker, "DONE". 

(7) Line 37. Checks to determine whether all the input files have 
been read. If so, jump to begin generation of comparative subreports. 

(8) Line 41. Concatenates an EXEC level instruction. 

(9) Line 43. And calls FACSF to attach the physical file to unit 29. 

(10) Line 44. Gets a record from the current input file. 

(11) Lines 45-49. Determines what type of record was just read. 

(12) Line 50. Here only if record was not identifiable.  ISCNT was 
set to 999 by GETREC at the end-of-file. So GOTO 90 to close the current 
file. 
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(13) Lines 56-53. Line 56 sets the index of the kind of final combat 
potential supplied in the input record. Lines 57-51 set the side index for 
Blue (1) or Red (2). Line 63 checks whether the record applies to an 
entire division, and, if so, transfers control to statement 500 for 
division processing. 

(14) Lines 55-70. This section is for the storing of the final combat 
potentials of a weapon type within the working array WVAL(). Lines 57-69 
loop over the components of five-valued combat potential. Line 70 
transfers control to retrieve another input record. 

(15) Lines 74-79. This section is for the storing of the final combat 
potentials of a division within the working array COP(). Lines 74-76 loop 
over the components of five-valued combat potential. A record of type 161 
is the last record within an input file. In line 78, the record type is 
checked, and, if its type is 161, control is transferred to get another 
input file name. If the record is not type 161, line 79 transfers control 
to get another final combat potential record from the current input file. 

(16) Line 83 calls DOREP for the generation of comparative subreports. 

(17) Line 85 provides normal termination of the AFP Division Compare 
Reporter. 

f. Subroutine ZERO. Figure H-8 provides the source listing of sub- 
routine ZERO. The subroutine simply fills a real array with zeros. 

(1) Argument X is the address of the array. 

(2) Argument N is the length of the array. 

87 SUcROUTI\FZ£'?0(X 
fe 8 0 I ^; E K S I C \ X (,-^ ) 
8 9 0 0    1C C    I = 1 , \ 
90 uI) =c.r 
91 1CGC0NTI\iL.F 
9 2 RETJP\ 
93 tND 
94 C . 

Figure H-8. Source Listing of Subprogram ZERO of the AFP Division 
Compare Reporter 
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g. Subroutine GETREC. Figure H-9 provides the source listing of sub- 
routine GETRAC. Subroutine GETREC reads a record from a final combat 
potentials file. Several of the fields read from a record are not used in 
subsequent processing. 

9 5 SU 
re D 

UBROUTINF C-ETRFC(:SC\T,IWPN',X,ISCR) 
I •' E K S I 0 N X ( 5 5 

yt CHARACTEH*2C FNAYE 
J^EAD(ISCR,1,tND=1C0) ISCM,KTHTo,JTPD,JVI^,JFCS,JDAY, 
1 U P N , X ( 1 ) , X ( ? ) , X ( 2 ) , X ( i } , X ( 5 ) , I L F 0 R , ! R F 0 R , j C fl S E 

v9 

TCI I R = I R + 1 
1 C 2 K "^ T u K \ 
1C-' T P0P^AT(I5,A?, U ,313, lS^FlG.3,2!t,l5} 
1 Zi- C 
''C5 i:G*RITr:(t,Z5lR,  FNAME 
1Cc ISC\T=9P9 
1 u 7 RETURN- 
'CJ i FOR VAT (- LAST CfCGRD READ = ', I'',2X,A2l 
"I G V END 
I 1 c c 

Figure H-9. Source Listing of Subprogram GETREC of the AFP 
Division Compare Reporter 

(1) Argument ISCNT is the record type identifier and is returned by 
the subroutine. All types should be greater than 100. At an end-of-file, 
ISCNT is set to 999. 

(2) Argument IWPN is the identifier of the weapon type and is 
returned by the subroutine. 

(3) Argument X is a five-element real array which receives the 
five-valued final potential from a record and is returned by the sub- 
routine. 

(4) Argument ISOR is passed to the subroutine as the number of the 
unit from which input is to be read. 

h. Subroutine GETFIL. Figure H-10 provides the source listing of sub- 
routine GETFIL. Subroutine GETFIL reads and inputs file name and the order 
of the file in the sequence of six input files. 

(1) Argument FNAME returns the input file name or the end-of-file 
names mark, "DONE." 

(2) Argument IFOR is the number of the file in the sequence of six 
input files. 
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]]l S U F P C U T I N E    G £ T FIL(F N A ^ F,IP 0 P) 
■ I t^ CHARACTER*ZCFKAVc 
113 RFAD(5,1)     IFQSJtFNavif: 
1 U ' RETURN; 
1]^ 1    F0P>'AT(I3 ,2X,A2C) 
lit END 

Figure H-10. Source Listing of Subprogram GETFIL of the AFP 
Division Compare Reporter 

i. Subroutine BLDCIP. Figure H-U provides the source listing of sub- 
routine BLDCIP. Subroutine BLDCIP outputs a single "CIP line" within a 
comparative subreport. BLDCIP, on a single call, outputs an identifier of 
the kind of CIP (unmodulated or modulated) and two five-valued sets of 
CIPs, one set for each of the two divisions being compared. BLDCIP is 
called six times for each weapon type within a single subreport. BLDCIP is 
called from subroutine DOREP. 

1 SUBROUTINE BLDC 1 P ( LINE,X,Y) 
2 DIWENSIONX(5),Y(5} 
3 CHARACTER*? LINE 
A WRITE(6,1) LINE,(X(I),1=1,5),(Yfl),1=1,5) 
5 RETURN 
6 1 FORMATdgX,': ',A7,' :',5(F8.3,' : ' ) , ' : ' , 5 ( F 8 . 3 , ' :')) 
7 END 

Figure H-11. Source Listing of Subprogram BLDCIP of the AFP 
Division Compare Reporter 

(1) Argument LINE is a 7-character identifier of the kind of CIP: "U 
CIP " or "M CIP " for unmodulated or modulated CIPs, respectively. 

(2) Argument X is the address of the five-element real array contain- 
ing the five-valued CIP corresponding to the current weapon type within the 
first division of the compared pair. 
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(3) Argument Y is the address of the five-element real array contain- 
ing the five-valued CIP corresponding to the current weapon type within the 
second division of the compared pair. 

j. Subroutine BLDSCR. Figure H-12 provides the source listing of sub- 
routine BLDSCR. Subroutine BLDSCR outputs a single "modulated score line" 
within a comparative subreport. BLDSCR, on a single call, outputs an 
identifier of the kind of score (modulated) and two five-valued sets of 
scores, one set for each of the two divisions being compared. BLDSCR is 
called three times for each weapon type within a single subreport. BLDSCR 
is called from subroutine DOREP. 

1 SUBROUTINF BLDSCR ( LINF,X,Y) 
2 DIMENSION X (5) , Y(5) 
3 CHARACTER*? LINE 
A WRITt(6,1) LINE, (XCn , 1 = 1 ,5) , (Y (n , 1=1,5) 
5 RETURN 
6 1 FORt^ATdgX,': ',A7,' :',5(F?.0,' :'),':', 5 ( F8.0, ' :'n 
I END 

Figure H-12. Source Listing of Subprogram BLDSCR of the AFP 
Division Compare Report 

(1) Argument LINE is a seven-character identifier of the kind of 
score: always "M SCORE" in the current version of the Reporter. 

(2) Argument X is the address of the five-element real array contain- 
ing the five-valued modulated score corresponding to the current weapon 
type within the first division of the compared pair. 

(3) Argument Y is the address of the five-element real array contain- 
ing the five-valued modulated score corresponding to the current weapon 
type within the second division of the compared pair. 

k. Subroutine BLDSCl.  Figure H-13 provides the source listing of sub- 
routine BLDSCl. Subroutine BLDSCl outputs a single "unmodulated score 
line" within a comparative subreport. BLDSCl, on a single call, outputs 
identifiers of the weapon type and side, a six-character weapon 
nomenclature, an identifier of the kind of score (unmodulated), and two 
five-valued sets of scores, one set for each of the two divisions being 
compared. Because the weapon and side identifiers and the weapon 
nomenclature are output for a weapon type only once per subreport, BLDSCl 
IS called only once for each weapon type within a single subreport. BLDSCl 
is called from subroutine DOREP. 
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1 '   SUBRCUTTNF PL0SC1(lW,VA"P,LINt,v,Y,IS) 
2 DIMENSION X(5),Y(5) 
3 CHAt;^CTEh*6NeVjE 
A CHAP ACTFf?*7 LINE 
5 C 
6 *i R I T E ( 6 , 1 ) I «/ , I S , N A '•• E , L T N E , ( X ( n , I = 1 , n , ( Y ( I ) , I = 1 , 5 ) 
7 RETURN 
?    c 
V 1 F0PMAT(Ii,'/',I1,1X,A6,' 1 g i, :     ',A7,'  :', 

1C 1 5 ( F E . C ,':'),':', 5 ( F «. C ,':') ) 
11 END 

Figure H-13. Source Listing of Subprogram BLDSCl of the AFP 
Division Compare Reporter 

(1) Argument IW is the identifier of weapon type. 

(2) Argument NAME is a six-character nomenclature for the weapon 
type. 

(3) Argument LINE is a seven-character identifier of the kind of 
score: always "U SCORE" in the current version of the Reporter. 

(4) Argument X is the address of the five-element real array 
•containing the five-valued unmodulated score corresponding to the current 
weapon type within the first division of the compared pair. 

(5) Argument Y is the address of the five-element real array 
containing the five-valued unmodulated score corresponding to the current 
weapon type within the second division of the compared pair. 

(6) Argument IS is the index of the side: "1" for Blue, "2" for Red. 

1. Subroutine BLDSC2. Figure H-14 provides the source listing of 
subroutine BLDSC2. Subroutine BLDSC2 outputs a single "unmodulated score 
line" within a comparative subreport. BLDSC2, on a single call, outputs 
identifiers of the divisions, an identifier of the kind of score 
(unmodulated), and two five-valued sets of scores, one set for each of the 
two divisions being conpared. BLDSC2 is called twice for each weapon type 
within a single subreport. 8L0SC2 is called from subroutine OOREP. 

(1) Argument SUBTAB is a five-character of identifier of thi saction 
of the subreport: "2 & 5" or "3 & 5". 

(2) Argument LINE is a seven-character identifier of the kind of 
score: always ''U SCORE" in the currant version of the Repot^ter. 
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(3) Argument X is the address of the five-element real array 
containing the five-valued unmodulated score corresponding to the current 
weapon type within the first division of the compared pair. 

(4) Argument Y is the address of the five-element real array 
containing the five-valued unmodulate score corresponding to the current 
weapon type within the second division of the compared pair. 

1 SUBROUTINE BLOSC2(SUBTAP,LINE,X,Y) 
2 DIMENSION X(5) ,Y (5) 
3 CHARACTER*6 SUBTAB 
^ CHARACTER*? LINE 
5 WRITE(6,1) SLJ9TAB,LINE, (X(n , 1 = 1 ,5) , {Y( I) , 1 = 1 ,5) 
6 RETURN 
7 1 FORMAT(13X,A5,': ',A7,' :',5(F8.0,' :'),':'5(F8.0, ' :')) 
8 END 

Figure H-14. Source Listing of Subprogram BLDSC2 of the AFP 
Division Compare Reporter 

m. Subroutine DASHl. Figure H-15 provides the source listing of sub- 
routine DASHl. Subroutine DASHl outputs a line of 129 dashes as part of a 
subreport. DASHl is called from subroutiine DOREP. 

S U L- R C U TI N ^ C A S M 
^ - RIT E (6,1 ) 

RETLR\ 

F 0»>■ t -^ (1 >, 1 ? y n M - n 

Figure H-15. Source Listing of Subprogram DASHl of the AFP 
Division Compare Reporter 

n. Subroutine DASH2. Figure H-16 provides the source listing of sub- 
routine DASH2. Subroutine DASH2 outputs a short line of 119 dashes as part 
of a subreport. DASH2 is called from subroutine DOREP. 
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4 «' R I T f ( 6 , 1 } 
3 RETURN" 
^ 1     FOfi^^ATCn X,110(lH-) ) 
5 END . 

Figure H-16. Source Listing of Subprogram DASH2 of the AFP 
Division Reporter 

o. Subroutine DOREP. Figure H-17 provides the source listing of sub- 
routine DOREP. Subroutine DOREP is called by the main program of the 
Reporter to output as many subreports as directed by operator input within 
the Reporter runstream. The working array WVAL(), in common with the main 
program, contains the combat potentials that are  extracted selectively for 
output within subreports. 

(1) DOREP depends on two scratch arrays: ISS() and IWN(). A 
subreport may contain up to 10 weapon types. 

(a) ISS(IO). Array ISS() stores the side identifiers of the weapon 
types to be included within a directed subreport. 

(b) IWN(IO). Array IWN() stores the weapon identifiers of the 
weapon types to be included within a directed subreport. 

(2) A reference array, N0MEN(60,2), is provided within DOREP for the 
storage and reference of six-character weapon nomenclatures. However, in 
the current version of DOREP, all nomenclatures have been left blank. 

(3) The following comments apply to lines within Figure H-17. 

(a) Lines 5-9 declare arrays and two character variables. 

(b) Line 11 initializes the weapon nomenclatures to blank. 

(c) Line 13 reads the two one-character symbols identifying the 
columns of subreports. 

(d) Line 18 reads the directive for a subreport. 

I.     IWT specifies how many weapons are to be included within the 
subreport. IWT should not exceed 10; DOREP does not check for legal values 
of IWT! An "(3E0F" image within the runstream indicates that no more sub- 
reports are required; control transfers to statement 1000 for return to the 
main program. 
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34 
35 
36 
37 
3 8 
39 
AD 
41 
4 2 
43 
44 
4 5 
4 6 
47 
4£ 
4 5 
5 0 
51 
5 2 
53 
54 
55 
56 
57 
56 
59 
6C 
61 

1 
2 C 
3 C 
A     C 
5     C 
6 
7 
8 
9 

10     C 
11 
12     C 
13 
U  :      1 
IE     C 
16 C 
17 C 
18 100 
19 2 
20 C 
21 C        SKIP TC TOP OF NEW PAGE 
22 C 
23 WRITE(6,4) 
24 4 FORMAT(lHl) 
25 
26  ,..  .  
27 3 F0RMAT(5DX,A1,'-SERIES',20X,'::',20X,M.'-SERIES'/ 

2 9 

READ<5,1) SERI,SER2 
FOPMATdX ,Al,1X,An 

GET PARAMETERS FOR A SUBREPORT 

REAC(5,2,END=1OC0) IWT,(ISS(I),IWN(I),I=1,1WT) 
FORi^ATC] 

SKIP TO TOP OF NEW PAGE 

WRITE(6,4) 
F 0 R M A T (1 H1 ) 

WRIT£(e,3) SERI.SER? 
F0RMAT(5DX,A1,'-SERIES',20X,'::',20X,41,' 

1 5GX,8H ,2C X,'::'■, 20 X,SH ) 

30 DO 2C0 1=1 , I*T 
31 IW = IW N( I } 
32 IS = IS S ( n 
33 CALL HEAD 

Figure H-17. Source Listing of Subprogram DOREP of the AFP 
Division Compare Reporter 
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2. ISS(I) specifies the side of the Ith weapon. 

3. IWN(I) specifies the type of the Ith weapon. 

(e) Line 23 ejects to new page. 

(f) Line 26 outputs a subreport heading including one-symbol ident- 
ifiers of the two divisions being compared. 

(g) Lines 30 and 55 are the outer limits of the loop over the 
weapon types to be included within the current subreport. 

(h) Lines 31 and 32 set weapon and side scalars for repeated 
reference within the loop. 

(i) Line 33 calls for the output of standard column headings. 

(j) Lines 35-53 build a one-weapon section of a subreport 
line-by-line by means of calls to special one-liner subroutines. Some of 
the subroutines are called more than once, some with different arguments 
each time. The most important calls are those that send addresses of 
five-element subarrays within WVAL() for output as five-valued combat 
potentials. The indexing of WVAL() as arguments within the call statements 
"picks" the corrent kind of potential, weapon, side, and original input 
file. 

(k) Line 57 transfers control to statement 100 for another 
subreport directive, if any. 

p. Subroutine HEAD. Subroutine HEAD is called from subroutine DOREP to 
output the standard column headings within a subreport. Figure H-18 
provides the source listing of subroutine Head. 
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1 SUBROUTINEHEAO 
2 WRITE(6,1) 
3 RETURN 
4 1 FORMATC ITEM',23X, 
5 12{':  PERS    :  LVEH    :  HVEH    :  ACFT    :  SCALAR:')) 
6 END 

Figure H-18. Source Listing of Subprogram HEAD of the AFP 
Division Compare Reporter 

q. MAP Element CMPMAP. Figure H-19 provides a listing of the MAP 
element for collection of the program elements of the Division Compare 
Reporter. 

1 3 " A P     , G t R 0 L L U P . u P •• P A P t 
i N 0 T T P F $ . 
3 IN G6R0LLUF.C*PA'^E 
(* Iti G6R0LLUP.CCREP 
5 IN G^RCLLUP.DASH"' 
6 IN 3(;R0LLUP.DASH? 
7 IN GtROLLUP.HEAu 

^  '     & IN G 6 P C L L U P . = L D S C 1 
I IN G 6 R 0 L L U P . 5 L D C I P 

10 ■      IN GtROLLUP.BLDSCP 
t1 IN G6RULLUP.eLDSC2 
12 a F 0 F 

Figure H-19. Listing of the MAP Element for Collection of the 
Program Elements of the AFP Division Compare Reporter 
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APPENDIX I 

THE AFP INTERPOLATION MODULE 

Section I. OVERVIEW 

I-l. PURPOSE. The AFP Interpolation Module is designed to save time in 
the determination of final combat potentials for an intermediate Blue equip- 
ment inventory "between" two other inventories whose combat potentials are 
already known. The principal notion of "between" arises for a division 
undergoing modernization. Such a division begins with a baseline or old 
inventory, progresses through intermediate inventories, and thus evolves 
toward a target or final inventory. In the real world, the target inven- 
tory may itself be changed long before it is attained. In the AFP world, 
it is assumed that the target inventory is a final goal. Intermediate 
inventories must not contain equipment types not found in either the base- 
line or target inventories. 

1-2. FEATURES. Toward accomplishment of the above primary design objec- 
tive, the AFP Interpolation Module is designed to: 

a. Accept files or elements of final combat potentials for baseline and 
target inventories. 

b. Accept combat weapon inventories for baseline, target, and inter- 
mediate divisions. (The module processes only one intermediate inventory 
in a single execution.) 

c. Accept the normal input to the AFP CS/CSS Module. 

d. Generate estimates of net CS/CSS moduli averaged over all target 
categories and combat postures. 

e. Interpolate both unmodulated and modulated CIPs for all Blue weapon 
types included in the intermediate inventory. The user may select one of 
two methods described below. 

f. Combine the interpolated CIPs with intermediate weapon quantities to 
generate interpolated unmodulated and modulated Blue weapon scores. 

g. Sum the interpolated Blue weapon scores to produce interpolated 
unmodulated and modulated Blue COPs. 

h. Generate a standard formatted final combat potentials file for the 
intermediate Blue inventory. 

1-3. RELATION TO COMPLETE SYSTEM. The relation of the AFP Interpolation 
Module to the AFP System in general is portrayed in Figure I-l. There the 
module is highlighted by being enclosed in an oval. What is not obvious in 
Figure I-l is that, given final combat potentials for the related DIV A 
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(baseline) and DIV B (target) 
only the Interpolation Module 
final combat potentials of DI 
modules need not be executed, 
executions of the Combat and 
system can be executed as usu 
an intermediate division. Oc 
mended as a check on the perf 
all, the Interpolation Module 
full AFP System. 

divisions, as shown in block 25 of the figure, 
need be executed in order to estimate the 

V X (the intermediate division). The other 
Hence, interpolation eliminates at least 15 

CBT/CS/CSS Merge Modules. Of course, the full 
al to estimate the final combat potentials of 
casional exercise of the full system is recom- 
ormance of the Interpolation Module. After 
does not perform all the functions of the 

11 ?SSG,ftBEIK G.MAINSSG/SKELREP,G.MAINSSG/SGS(F) 
SSTART H.G0(F)E(ENV)H(REP1) 

12 eXQT  C.870PREFGEN 
eXQT  C.870RNGDSTGEN 
?XQT  C.PKSGEN 
§XQT  C.PROJGEN 
?XQT   C.B70MAIN 

DiFALLOC 
ALLOC 
TTLOS 

13 

?XQT ?XQT 
C.eVOGENKV C.870GENAL 
eXQT eXQT 
C.870PRTKV C.870PRTKV 

■>". 21 

22   ?ADD  G.LONGROLLSSG/SKELOPTSX 
gADD   G.GOROL(F)(R)Z 

eXQT  GR.AFPSTATSTRAT/TEST 

Figure I-l. Relation of the AFP Interpolation Module to the 
AFP System in General 
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Section II. INPUT 

1-4. PRINCIPLE. Almost all input to the AFP Interpolation Module is 
identical in format and content to input required by other AFP modules. 
Data pertaining to the baseline and target divisions are identical in both 
format and content to the input supplied to other AFP modules in the gener- 
ation of those divisions' final combat potentials. Data pertaining to an 
intermediate division are in the standard format but do include new values. 
The inventory and CS/CSS factors for the intermediate division are both new 
in content.  Interpolation does depend on a special scalar value, the in- 
ventory phase parameter. The inventory phase parameter is intended to 
express the fraction of "time" elapsed from baseline to intermediate inven- 
tory dates in relation to the total time between baseline and target 
inventory dates. 

1-5. INPUT TYPES. The AFP Interpolation Module "expects" input data in 
the following order. Many of the files may be created at run time as 
copies of source data elements. 

a. The inventory phase parameter (runstream). The number and indices 
of Blue nondivisional weapons. 

b. Contents of the file (#17) specifying the weapon categories to which 
Blue weapon types belong. The file is described as BBCAT in Appendix E on 
the APF CS/CSS Module. The file is read in the Interpolation Module by 
subprogram GETCAT. 

c. Contents of the file (#18) specifying the weapon categories to which 
Red weapon types belong. The file is described as RRCAT in Appendix E on 
the AFP CS/CSS Module. The file is read in the Interpolation Module by 
subprogram GETCAT. 

d. Contents of the file (#11) specifying whether Blue and Red weapon 
types are affected by CS/CSS factors in general (Y/N for each type). The 
file is described as ADATl in Appendix E on the AFP CS/CSS Module. The 
file is read in the Interpolation Module by subprogram GETDAT. 

e. Contents of the file (#12) specifying for each Blue and Red weapon 
type and each CS/CSS function whether the corresponding measures and 
countermeasures apply (Y/N for each measure/countermeasure for each 
function for each weapon type by Blue and Red), The file is described as 
ADAT2 in Appendix E on the AFP CS/CSS Module. The file is read in the 
Interpolation Module by subprogram GETDAT. 

f. Contents of the file (#13) specifying for each CS/CSS function and 
each combat environment whether the Blue and Red countermeasures apply (Y/N 
for each measure/countermeasure for each function for each combat environ- 
ment by Blue and Red). The file is described as ADAT3 in Appendix E on the 
AFP CS/CSS Module. The file is read in the Interpolation Module by sub- 
program GETDAT. 
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g. Contents of the file (#14) specifying the relative weight ascribed 
to each CS/CSS function in each combat environment (numerical weight: 0.00 
- 1.25, for example). The file is described as ADAT4 in Appendix E on the 
AFP CS/CSS Module. The file is read in the Interpolation Module by subpro- 
gram GETDAT. 

h. Name of the file containing the raw CS/CSS factors for the baseline 
division. The name is read in the Interpolation Module by subprogram 
USENAM. .      . 

i. Pointers (16) specifying for each combat environment the set of 
CS/CSS factors to be applied. Contents of the file (#29) named in h above 
and specifying the CS/CSS factors by CS/CSS function (possibly for differ- 
ent combat environments) for Blue and Red measures and countermeasures for 
the baseline division. The file is described as ADAT5 in Appendix £ on the 
AFP CS/CSS Module. The file is read in the Interpolation Module by sub- 
program GETFAC. 

j. Name of the file containing the raw CS/CSS factors for the target 
(final) division. The name is read in the Interpolation Module by subpro- 
gram USENAM.      , ■ 

k. Pointers (16) specifying for each combat environment the set of 
CS/CSS factors to be applied. Contents of the file (#29) named in j above 
and specifying the CS/CSS factors by CS/CSS function (possibly for 
different combat environments) for Blue and Red measures and 
countermeasures for the target division. The file is described as ADAT5 in 
Appendix E on the AFP CS/CSS Module. The file is read in the Interpolation 
Module by subprogram GETFAC. 

1. Name of the file containing the raw CS/CSS factors for the inter- 
mediate division. The name is read in the Interpolation Module by sub- 
program USENAM. 

m. Pointers (16) specifying for each combat environment the set of 
CS/CSS factors to be applied. Contents of the file (#29) named in 1 above 
and specifying the CS/CSS factors by CS/CSS function (possibly for 
different combat environments) for Blue and Red measures and 
countermeasures for the intermediate division. The file is described as 
ADAT5 in Appendix E on the AFP CS/CSS Module. The file is read in the 
Interpolation Module by subprogram GETFAC. 

n. Contents of the file (#16) specifying for each CS/CSS function and 
each combination of Blue weapon categories (12) and Red categories (12) 
whether the Blue and Red measures and countermeasures apply (Y/N for each 
combination of function. Blue category. Red category, and Blue and Red 
measures and countermeasures). The file is described as ACATS in Appendix 
E on the APF CS/CSS Module. The file is read in the Interpolation Module 
by subprogram GTCATV. 
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0. The numerical weights (summing to 1.0) ascribed to the 15 combat 
environments for weighted summation of partial combat potentials to yield 
final combat potentials. The weights are read from the runstream by sub- 
program ENVWTS of the Interpolation Module. 

p. Name of the file containing the inventory for the baseline division. 
The name is read in the Interpolation Module by subprogram USENAM. 

q. Contents of the file (#29) named in p above and specifying the quan- 
tities of Blue weapons by type in the baseline division inventory. The 
file is read as G6INVB in the Interpolation Module by subprogram GETINV. 

r. Name of the file containing the inventory for the target (final) 
division. The name is read in the Interpolation Module by subprogram 
USENAM. 

s. Contents of the file (#29) named in r above and specifying the 
quantities of Blue weapons by type in the target (final) division inventory. 
The file is read as G6INVT in the Interpolation Module by subprogram GETINV. 

t. Name of the file containing the inventory for the intermediate 
division. The name is read in the Interpolation Module by subprogram 
USENAM. 

u. Contents of the file (#29) named in t above and specifying the quan- 
tities of Blue weapons by type in the intermediate division inventory. The 
file is read as G6INVI in the Interpolation Module by subprogram GETINV. 

V. Name of the file containing the final combat potentials of the base- 
line division. The name is read from the runstream by subprogram GETFIL 
called by subprogram GETROL of the Interpolation Module. 

w. Partial contents of the file (#29) named in v above and specifying 
the final combat potentials (unmodulated and modulated scores, CIPs, and 
COPs) of the baseline and opposing divisions. Only the Blue scores are 
needed from this file. The file is described (paragraph B-2i) and 
illustrated (Figure B-5) in the AFP product section of Appendix B. The 
file is read in the Interpolation Module by subprogram GETREC called by 
subprogram GETROL. Example extract records are shown in Figure 1-2. 
Because combat potentials may not or may have been generated, including 
target values within the "personnel," light vehicle, heavy vehicle, and 
aircraft elements, consistency with paragraph y should be maintained. 

X. Name of the file containing the final combat potentials of the tar- 
get (final) division. The name is read from the runstream by subprogram 
GETFIL called by subprogram GETROL of the Interpolation Module. 
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y. Partial contents of the file (#29) named in x above and specifying 
the final combat potentials (unmodulated and modulated scores, CIPs, and 
COPs) of the target (final) and opposing divisions. Only the Blue scores 
are needed from this file. The file is described (paragraph B-2i) and 
illustrated (Figure B-5) in the AFP product section of Appendix B. The 
file is read in the Interpolation Module by subprogram GETREC called by 
subprogram GETROL. Example extract records are shown in Figure 1-2. 
Because combat potentials may not or may have been generated, including 
target values within the "personnel," light vehicle, heavy vehicle, and 
aircraft elements, consistency with paragraph x should be maintained. 

FIELD 

1 2 3 4 5 6 7 8 9 

25. 110 E 0 0 0 16 991.096 67.506 90 .345 .000 21.586 
26. 130 E 0 0 0 16 4.737 .327 .436 .000 .104 
27. 150 E 0 0 0 16 990.053 67.287 90 .312 .000 21.555 
28. 170 E 0 0 0 16 4.779 .325 .435 .000 .104 
29. 110 E 0 0 0 17 524.247 35.921 45 .623 .000 11.156 
30. 130 E 0 0 0 17 4.628 .318 .400 .000 .098 
31. 150 E 0 0 0 17 523.781 35.855 45 .722 .000 11.161 
32. 170 E 0 0 0 17 4.621 .317 .401 .000 .098 
33. 110 E 0 0 0 20 2669.735 157.594 180 .532 3 .791 51.092 
34. 130 E 0 0 0 20 7.992 .473 .538 .011 .153 
35. 150 E 0 0 0 20 2673.525 157.388 180 .920 4 .131 51.470 
36. 170 E 0 0 0 20 8.000 .472 .539 .012 .154 
37. 110 E 0 0 0 26 105.556 4.346 .000 8 .111 8.841 
38. 130 E 0 0 0 26 3.175 .131 .000 .244 .265 
39. 150 E 0 0 0 26 107.007 4.320 .000 8 .807 9.538 
40. 170 E 0 0 0 26 3.218 .130 

* 
.000 .264 .286 

169. 120 E 0 0 0 51 3.160 
* 

.074 .000 .000 .016 
170. 140 E 0 0 0 51 .129 .003 .000 .000 .001 
171. 160 E 0 0 0 51 3.329 .079 .000 .000 .017 
172. 180 E 0 0 0 51 .136 .003 .000 .000 .001 
173. 120 E 0 0 0 52 45.216 7.383 .013 .000 .902 
174. 140 E 0 0 0 52 .741 .121 .000 .000 .015 
175. 160 E 0 0 0 52 47.456 7.748 .013 .000 .947 
176. 180 E 0 0 0 52 .778 .127 .000 .000 .015 
177. 120 E 0 0 0 56 19.989 2.611 .047 .000 .335 
178. 140 E 0 0 0 56 .169 .022 .000 .000 .003 
179. 160 E 0 0 0 56 20.952 2.749 .049 .000 .352 
180. 180 E 0 0 0 56 .178 .023 

* 
it 

.000 .000 .003 

189. 111 E 1 0 0 0 0 11916.452 
* 

897.693 489, .232 103 .601 293.738 1 1 1 
190. 151 E 1 0 0 0 0 11919.645 894.350 488, .403 112 .592 302.274 1 1 1 
191. 121 E 1 0 0 0 0 898.871 184.892 12, .760 89 .643 112.274 1 1 1 
192. 161 E 1 0 0 0 0 975.283 193.200 13, .275 106, .670 131.446 1 1 1 

Figure 1-2. Example Extract Records from File of Final Combat 
Potentials Output from the AFP Rollup and Stats Module 

as Input to the AFP Interpolation Module 
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Section III. OUTPUT 

1-6. OUTPUT EXAMPLE. The product of the Interpolation Module is a file 
and listing of final Blue combat potentials for the intermediate division. 
Typical records of such a file are illustrated in Figure 1-3. The file is 
in standard AFP System combat potential output format as described in para- 
graph B-2i and also illustrated in Figure B-5 of Appendix B. However, the 
files producible by the Interpolation Module do not contain Red combat 
potentials. In Figure 1-3, the first four elements of combat potentials 
have not been weighted by target values. 

FIELD 

1 2 3 4 5 6 7 8 9 

17. 10 E 16 1191.458 84.925 113, .229 .000 26, .959 
18. 30 B 16 5.784 .412 .550 .000 .131 
19. 50 E 16 1197.489 85.355 113 .802 .000 27, .096 
20. 70 E 16 5.813 .414 .552 .000 .132 
21. 10 E 17 644.042 47.542 48, .500 .000 13 .075 
22. 30 E 17 5.776 .426 .435 .000 .117 
23. 50 E 17 647.302 47.782 48 .746 .000 13 .141 
24. 70 E 17 5.805 .429 .437 .000 .118 
25. 10 E 20 3252.010 234.271 345 .906 5 .000 83 .696 
26. 30 E 20 9.855 .710 1 .048 .015 .254 
27. 50 E 20 3272.702 235.457 347 .657 5 .448 84 .554 
28. 70 E 20 9.917 .714 1 .054 .017 .256 
29. 10 E 26 118.500 6.625 .000 8 .000 9 .006 
30. 30 E 26 3.703 .207 .000 .250 .281 
31. 50 E 26 120.453 6.659 .000 8 .717 9 .732 
32. 70 E 26 3.764 .208 

* 
.000 .272 .304 

157. 20 E 51 1.706 
■ • 

.000 .000 .000 .004 
158. 40 E 51 .059 .000 .000 .000 .000 
159. 60 E 51 1.780 .000 .000 .000 .005 
160. 80 E 51 .061 .000 .000 .000 .000 
161. 20 E 52 51.161 6.395 .000 .000 .810 
162. 40 E 52 .839 .105 .000 .000 .013 
163. 60 E 52 53.377 6.672 .000 .000 .845 
164. 80 E 52 .875 .109 .000 .000 .014 
165. 20 E 56 21.396 1.297 .000 .000 .192 
166. 40 E 56 .181 .011 .000 .000 .002 
167. 60 E 56 22.322 1.353 .000 .000 .201 
168. 80 E 56 .189 .011 

* 
it 

.000 .000 .002 

177. 11 E 1 1 1 1 0 16413.689 
* 

1193.812 704 .285 112 .000 373 .358 1 1 1 
178. 51 E 1 1 1 1 0 16494.709 1197.939 705 .834 122 .042 384 .262 1 1 1 
179. 21 E 1 1 1 1 0 1052.358 180.632 13 .746 125 .153 148 .850 1 1 1 
180. 61 E 1 1 1 1 0 1144.605 187.630 14 .106 150 .793 175 .517 1 1 1 

Figure 1-3. Example Extract Records from File of Interpolated Final Combat 
Potentials as Output by the AFP Interpolation Module 

for an Intermediate Division (Blue only) 
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Section IV. RUNSTREAM 

1-7. RUNSTREAM INTRODUCTION. This section describes an example SSG pro- 
gram for generating AFP Interpolation Module runstreams and provides some 
examples of generated runstreams. Familiarity with the UNIVAC Symstream 
language and SSG processor is assumed. 

1-8. INTENT. Runstream generation is intended to simplify several 
possible problems in correctly applying the Interpolation Module. As 
should be evident from the preceding section on INPUT, the Interpolation 
Module requires a variety of data about three different divisions: the 
baseline, target, and intermediate divisions. In a typical application, 
the intermediate division may be of interest over several different years 
with variation in inventory and CS/CSS factors from year to year. The 
Interpolation Module must be executed separately for each intermediate 
year. However, the runstream generator, in a single execution, may 
generate the runstreams for all the intermediate years. Some data are 
common to the baseline, target, and all intermediate divisions. Some data 
are needed only for the baseline and target divisions. The module requires 
that some files be preassigned to logical units throughout a single module 
run. On the other hand, the module successively assigns some different 
files to the same logical unit during module execution. The runstream 
generator is intended to simplify the task of keeping the file assignments 
"straight." 

1-9. RUNSTREAM AND INPUT LINK. Figure 1-4 serves as a bridge among the 
Interpolation Module's input requirements, runstream generation, and later 
program descriptions. To a large extent. Figure 1-4 is a tabular recapitu- 
lation of paragraph 1-5 in the paragraph on input. 

a. Field 1 identifies a program element requiring data identified some- 
where in the module's runstream. 

b. Field 2 provides a generalized identifier of the data set (e.g., 
part of a file name) or an example value. 

c. Field 3 identifies the "expected" FORTRAN unit.       ; 

d. Field 4 includes FORTRAN record format specifier, as appropriate. 

e. Field 5 identifies receiving arrays or variables. 
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Program 
or Sub- 
program 

Element, 
File, or 
Example Unit  Record Format 

Receiving Array 
or Variable 

DOFAX 0.2 0 
GETCAT 
GETCAT 

BBCAT 
RRCAR 

17 
18 

(3X,10I3) 
(3X,10I3) 

LBCAT(60) 
LRCAT(60) 

GETDAT AD ATI 
AD AT 2 
AD AT 3 
ADAT4 

11 
12 
13 
14 

(5X,10A1) 
(5X,9(4A1,1X)) 
(5X,9(4A1,1X)) 
(5X,9F6.4) 

BW(60),RW(60) 
UFUN(9,60)...TFUN(9,60) 
EUFUN(9,16)...ETFUN(9,16) 
A(9,16) 

USENAM 
GETFAC 

'BADAT5 
' 1 1.. 
BADAT5 

5 
•  5 

29 

(A20) 
0 
(3X,I2,4F8.4) 

FNAME 
INDX(I,1)  1=1,16 
J,U{I,J,1)...T(I,J,1); 
1=1,9 

FNAME 
INDX(I,2)  1=1,16 
J,U(I,J,2)...T(I,J,2); 
1=1,9 

FNAME 
INDX(I,3)  1=1,16 
J,U(I,J,3)...T(I,J,3); 

USENAM 
GETFAC 

'TADAT5 
• 1 1.. 
TADAT5 

5 
'  5 

29 

(A20) 
0 
(3X,I2,4F8.4) 

USENAME 
GETFAC 

'IADAT5 
' 1 1.. 
IADAT5 

5 
'  5 
29 

(A20) 
0 
(3X,I2,4F8.4) 

(NOTE: Sets of U(I,J,K) 
1=1,9 

.T(I,J,K) need not be input for all values 
of J; indeed, only one J-set may be sufficient—then all corresponding 
pointers in INDX(J,K) for given K should point to the same J-set.) 

GTCATV ACATS 16 (4X,12(1X,4A1)) UCAT(9,12 rl2).. .TCA 

ENVWTS 0.091 5 0 EW(16) 

USENAM 'INVB' 5 (A20) FNAME 
GETINV INVB 29 0          .!^ .   '■■ QTY(60,J) J=l 
USENAM •INVT' 5 (A20) FNAME 
GETINV INVT 29 0 QTY(60,J) J = 2 
USENAM 'INVI' 5 (A20) FNAME 
GETINV INVI 29 0 QTy(60,J) J=3 

GETROL 
GETFIL 'ROLb' 5 (A20) FNAME 
GETREC ROLb 29 {...5F10.3. ..) WVAL(5,60 ,K,4) K=l 
GETFIL 'ROLt' 5 (A20) FNAME 
GETREC ROLt 29 (...5F10.3...) WVAL(5,60 rK,4) K=2 
GETFIL 'DONE' 5 (A20) FNAME 

Figure 1-4. Summary of the Input Files and Records Required 
During Execution of the Interpolation Module 
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I-IO. EXAMPLE OF SSG RUNSTREAM GENERATOR. Figure 1-5 displays an example 
SSG program for generating a set of Interpolation Module runstreams. The 
example is set up for a specific application: division HM in 80 as the 
baseline, division JM in 84 as the target, and 13 divisions as the 
Intermediates in each of years 80 through 84. Execution of the example 
program generates 13 runstreams, one for each intermediate division. 
Production versions of the generator and runstreams must be classified if 
classified read/write keys are included. No keys are included in any 
examples shown. 

a. SGS Section. The order of SGSs is not important; their contents are 
critical. 

(1) The SGS "PHI" specifies the phase parameter values for the five 
"intermediate" years. There should be as many values of PHI as there are 
intermediate years. PHI values always affect computation of modulated 
combat potentials. Depending on the setting of SGS VARY (see (29) below) 
PHI value may also affect computation of unmodulated combat potentials. A 
PHI value is intended to represent the corresponding fraction of time 
between base and target years. 

(2) The SGS "ALLDIV" specifies the symbols identifying the divisions 
to be "interpolated." The example contains 13 division symbols for 
generation of 13 runstreams. More or less symbols are permitted. 

(3) The SGS "IFORCE" specifies the symbols identifying the years for 
which interpolations are to be performed for each division identified in 
ALLDIV above. 

(4) The SGS "KTHTR" specifies the symbol (here bbE) to be inserted in 
output records as the theater identifier. The same theater identifier 
applies to all intermediate divisions. 

(5) The SGS "JTPD" specifies the symbols (here bb80 through bb84) to 
be inserted in output records as the time period (year) identifier, 

(6) The SGS "DIVNUM" specifies the symbols to be inserted in output 
records as the identifiers (possibly TPSN) of the Blue divisions. The 
identifiers are assumed to remain constant over all intermediate time 
periods. 

(7) The SGS "IRFOR" specifies the symbol (here bblOOO) to be inserted 
in output records as the threat division identifier. 

(8) The SGS "JCASE" provides case identifiers (here b8032 through 
b8432) to be inserted in output records. 

(9) The SGS "BFORCE" specifies the symbol (here HM80) identifying the 
baseline division in many of the input files/elements. A separate 
identifier is provided for CS/CSS factors. 
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1 aSSG.BK 
2 SGS 
3 PHI "0.05"  "0.25"  "0.50"  "0.75"  "0.95" 
4 ALLDIV 3M 1C 1A 2» JA 49A 50A 1M 4M 5w Rx 2A1 A'^ M 
5 IFORCE SC 81 ?2 83 S-V 
6 KTHTR "  E" 
7 JTPD"  SO"  "  ?1"  "  P2"  "  S3"  "  94" 
e, OIVMU!«  "  2101" "  2201" "  2401" "  2301" "  3101" ; 
9      "  3201" *'  3301" '*  3401" "  3501" *'  3601" ; 

10 ■■    "  3701" "  3301" "  3901" 
11 •   IRFOR "  1000" 
12 JCASE " gC32"  " 3132"  " 5232"  " 8332"  " 3432" 
15 8F0RCE HM8C 
14 TFORCE    J>184 
15 BFQRCEC    H-'CO 
16 TFORCEC J'ltCO 
17 BFORCES HSC 
18 TF0RCESJS4 
19 ROLNAWE R16X10 "16x10 
20 ENVWTS "0.126 0.126 0.042 0.126" 
21 ENVWTS "C.054 0.054 C.036 0.036" 
22 ENVWTS "Q.12<» 0.032 0.096 0.064" 
23 ENVWTS "0.016 0.040 0.016 O.OCS"- 
24 NEUOUT Y 
25 BNODIV t.^ 
26 USEFILESNNYYYYY 
27 SNA-^t H(«8C Jf?4 80 81 82 S3 84 
28 ENA.1E R16X1C R16X10 
29 CSFILE BADAT5 TADAT5 IADAT5 
2C LOCALCS  N       N       N 
31 CSPTR    "123412341234123   4"      .BASE 
32 CSPTR    "123412341234123   4"      .lARGfT 
23 CSPTR "123412341234123 4"  .INTERMEDIATE 
34. FIL A0AT1 A0AT2 ADAT3 ADAT4 ACATS BBCAT RRCAT 
35 NUM 11 12 13 14 16 17 18 
36 ELTLIST Y 
37 START N 
3£ VARY TRUE 
39 i£OF .'     . 
4C SKEL 
41 *INCREMENTIDXT0L4LLDIV,n 
4 2 "CREATE SGS: ICIV LALL0IV,1,IDX,1] 
fc3 "CREATE SGS; IBFOR C D I V NUP* , 1 , I D X , 1 3 
4 4 *IF [START,1,1,1] = Y 
45 "BRKPT.K H7RUNS .GOCIOIV.I , 1 ,n 
46 *EDIT ON 
47 SRUN./TPR DO3CLI0IV,1,1,1,0,1,2],H3S99T2 277D,UN CLASSIFIED,600,1000a 
48 . COOPER 762-8786 
49 "ELSE 
50 *BRKPT,K 3CGECTEST.INTERP0L/LIDIV,1 ,1 ,11 . 

Figure 1-5. Example of SSG Program for the Generation of Runstreams for 
Execution of the AFP Interpolation Module 

(page 1 of 6 pages) 
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51 
52 
53 
54 
55 
56 
57 
58 
59 
6C 
61 
62 
63 
64 
65 
66 
67 
68 
69 

?? 
II 
74 
75 
76 
77 
78 
79 
3G 
81 
32 
83 
84 
85 
36 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

, 98 
99 

1Q0 

♦END 
SHDG 
•IF 
»ELT 
*IF 
»ELT 
*ELS 
#ELT 
*END 
«ENO 
•INC 
#ASG 
«?D 
•LOO 
•IF 
» ASG 
OOAT 

1 
2 
3 
4 
c 
6 
7 
g 
9 
1 
2 
■» 

4 

6 
7 

9 
1 
2 
7 

I 
C 

6 
7 
s 
9 
1 
2 

4 

UNCLASSIFIED AFP INTERPOL C9F0RCE,1,1,n ClOIV,1,1,1] [TF0RCE,1,1, 
[ELTLIST.I ,1,13 = Y 
,L lOGECTEST.INTERPSSG/SKEL 
tSTART.I ,1 ,n = Y 
,L H7RUNS.GOCialV,1,1,13 
E ■ .    . ■ 
,L 30GECTEST.IMTERPOL/CIDIV,1,1,i: 

RE>1EN 
,T CN 
iOGEC 
P 
LLOCA 
,T 
A,IL 
1  1 . 

T A TO CFIL,11 
UM,1 ,A,n. ,///100 
TEST.CFIL,1,A,1],CNUI»,1,A,13. 
A 
LCS.I ,1 ,U = Y 
ccsFiLE,i,i,i:.,///ico 
CCSFILE,1,1,13. 

1 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1. 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 

1.0 
1 .c 
1 .0 
1 .0 
1.0 
1.0 
1 .0 
1 .0 
1 .0 
1.0 
1.0 
1 
1 
1 
1 
1 
1 
1 
1 .0 
1.0 
1 .0 
1 .0 
1 .0 
1.C 
1.0 
1.0 
1.C 
1.0 
1 .0 
1.0 
1 .0 
1 .0 
1 .0 

1.0 
1.0 
1.0 
1.0 
1.0 
1 .c 
1.0 
1 .0 
1 .0 
1 .0 
1 .0 
1.0 
1 .0 
1 .0 
1.0 
1 " 

1.0 
1.0 
1 .0 
1.0 

BASE CSCSS FACTORS 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Figure 1-5. Example of SSG Program for the Generation of Runstreams for 
Execution of the AFP Interpolation Module 

(page 2 of 6 pages) 
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101 
102 
103 
10A 
105 
IQc 
107 
106 
109 
110 
111 
112 
113 
1l4 
115 
116 
117 
11o 
119 
120 
121 
122 
123 
124 
125 
126 
127 
126 
129 
130 
131 
152 
133 
134 
135 
136 
137 
133 
139 
140 
141 
142 
143 
144 
145 
146 
147 
146 
149 
150 

7 
S 
9 

»EN 
*EL 
« AS 
#E0 
»ED 
♦IN 
ADO 
*L0 
EXI 
*EN 
•IF 
# AS 
«DA 

1 
2 
7 

4 
5 
6 
7 
8 
9 
1 
2 
7 
4 
5 
6 
7 

9 
1 
2 
3 
4 
5 

7 
a 
0 
1 
2 
3 
4 
c 
j 

6 
7 

4 
4 
4 

0 
SE 
G,T 
,1 
IT 
CREME 
h7CS 

OP 

.0 

.0 

.0 

1.C 
1.0 
1.0 

1 .0 
1 .0 
1 .0 

[ 
cc 

CSFILE.I ,1,1] . 
sFiLE,i ,1 ,n. 

1 .0 
1 .0 
1.0 

BASE CSCSS FACTORS 

HI    IX FPO^ 1 TO 4 
CSSI.[BF0RCEC,1,1,1]cCE*Ix: 

. IX 

[LOCA 
G,T 
TA,IL 

1  1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 
1 . 

LCS, 
CCSF 
LCS 

0 
0 
0 
0 
0 
0 
p 
u 
0 
0 
0 
n 
0 

1,2, 
ILE, 
FILE 

13 = 
1,2, 

,0 
.0 
,0 
.0 
.0 
,0 
,0 
,0 
,0 
,0 
,c 
,0 
,0 
,n 

Y 
13., 
,13. 

///100 TARGET CSCSS FACTORS 

.0 

.0 

*.o 
.0 
.n 
.0 
.0 
.0 
.0 
.0 

ri . u 

!o 

n 
. ■., 

.0 

.0 
^ n 
n . u 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

.0 

Figure 1-5. Example of SSG Program for the Generation of Runstreams for 
Execution of the AFP Interpolation Module 
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151 S41.0     1.0     1.0     1.0 
152 9^1.0     1.0     1.0     1.0 
1 5 3 « E N 0 
154 'ELSE 
155 »ASG,T CCSFILE.I ,2,13.      . TARGET CSCSS FACTORS 
156 »EO,I CCSFILE,1,2,1]. 
157 ffEOIT 
158 *INCREMENT IX FROM 1 TO 4 
159 ADD HrcSCSSI.CTFORCEC,1,1,1:ECC*IX3 
160 »LOOP     .IX 
1 6 1 E X I 
162 *END i 
163 #ASG,A   H7BASEDATA. . INVENTORIES 
164 »ASG,T   30INV3.,///4CC0 
165 #ASG,T    3CINVT. ,///4C00 
166 #AS3,T    3CINVI. ,///4CG0 ■'• 
167 «IF   LUSEFILES.I ,1 ,n   =   Y 
us »ASG,A H7[=F0RCfcS,1 ,1 .nCROLNAME.I ,1 ,1 ].       .    ?ASE    ROLLUP 
169 *USE    9.,H7C9F0RCES,1 ,1 ,1JCROLNAME ,1 ,1 , 1 j. 
17C *ELSc ., 
171 # A S G,T   B . 
172 #ASG,A   H7[SNA"«E,1 ,1 ,13. 
173 «ED    H7CSNAME,1 ,1 ,n .CENAME , 1 ,1 ,i: ,B . .    BASE    ROLLUP 
174 * END 
175 ♦IF CUSEFILES,1 ,2,M    -   Y 
176 «ASG,A H7[TF0RCES,1 ,1 ,13CR0LNAME,1 ,2,1 :.     . TARGET ROLLUP 
177 #USE T.,H7[TF0RCES,1 ,1 ,1 JCROLNAME.I ,2 ,n. 
17S *ELS£ 
179 » ASG,T T. 
180 »A3G,A H7CSNA<»£ , 1 ,2 ,1 : . 
181 «E0 H7CSNA«E,1,2,n.CENA.1E,1,2,n,T.    . TARGET ROLLU" 
182 iEND ' • 
153 »E0  H7BASEDATA.C9F0RCE,1,1,1]Eai,30I'JVO. 
184 »E0  H7BASEDATA.[TFORCE,1,1,I:E01,30IN«T. 
185 #ASG,T    CCSFILE,1,3,1:.,///ICO   . INTERMEDIATE CSCSS FACTORS 
186 'INCREMENT FO TO [IF0RCE,1] 
157 *EDIT ON 
158 <?HOG UNCLASSIFIED AFP INTERPOL C 3 F 0 R C E , 1 , 1 , 1 ] C I D I V , 1 , 1 , n S, 
139 CIFOKCE,1 , F0,1] [TFORCE.I ,1,i: 
190 ttERS    30INVI. 
191 tfED  H79ASEDATA. CIDIV ,1 ,1 ,mi FORCE, 1 , FO, 1 ]E01 , 30INVI . 
192 «PRS CCSFILE,1 ,3,13. 
193 *IF    CLOCALCS ,1,3,13    =   Y 
194 »DATA,IL       CCSFILE,1,3,1]. 
195 111.0 1.0 1.0 1 .C 
196 2      11.3 1.0 1.0 1.0 
197 3      11.0 1.0 1.0 1.0 
193                 4      11.0              1 .0              1.0 1.0 
199 5      1      1.C 1.0 1 .C 1.0 
200 611.0 1.0 1.0 1.0 

Figure 1-5. Example of SSG Program for the Generation of Runstreams for 
Execution of the AFP Interpolation Module 
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201 7      11.0 1.0 1.0 1.0 
202 £11.0 1.0 1.0 1.C 
203 C11.0 1.0 1.0 1.0 
204 12      1.0 1.0 1.0 1.C * _ 
205 2      2      1.0 1.0 1.0 1.0 
206 3      2      1.0 1.0 1.0 1.0 
207 4      2     1.0 1.0 1.0 1.0 
20S 5      2      1.0             1.0             1.0 1.0 
209 6      2      1.0 1.0 1.0 1.0 
210 7      2      1.0 1.0 1.0 1.0 
211 ?      2      1 .0 1.0 1.0 1.0 
212 ?21.0 1.0 1.0 1.0 
213 13      1.0 1.0 1.0 1.0 
214 2      3      1.0 1.0 1.0 1.0 
215 3      3      1.0 1.0 1.0 1.0 
216 431.0 1.0 1.0 1.0 
217 5      3      1.0 1.0 1.0 1.0 
?1£ 6      3      1.0              1.0              1.0 1.0 
219 7      3      1.0 1.0 1.0 1.0 
220 8      3      1.0 1.0 1.0 1.0 
221 "31.0 1.0 1.0 1.0 
2 2 2 14      1.0             1.0             1.0             1.0 
223 2      4      1.0 1.0 1.0 1.0 
224 3      4      1.0 1.0 1.0 1.0 
225 4      4      1.0 1.0 1.0 1.0 
226 5      4      1.0 1.0 1.0 1.0 
227 6      4      1.0 1.0 1.0 1.0 
225 7      4      1.0              1.0              1.0 1.0 
229 S      4      1.3 1.0 1.0 1.0 
230 9      4      1.C 1.0 1.0 1.0 
231 /»5ND 
232 -ELSE 
233 »ED,I    CCSFILE,1 ,3,13. 
234 9EDIT 
235 *INCSE?1ENT IX FRO?» 1 TO 4 
236 ADD h7CSCSSI .CIDIV,1 , 1 ,1] Cl FORCE,1 , FO, 11E0C*IX: 
237 *LOOP    .IX 
233 EXI 
239 *ENO 
240 *IFCUSEFILES,1,F0«2,n = Y 
2'.1 *I F LNt«0UT,1 ,1,1] = Y 
242 SDELETc,C H7 I NT[ I D I V , 1,1 ,13Cl FORCE,1 , F0 , 1] . 
243 »ASG,UP  H7IMC:DIV ,1 ,1 ,1: [IFCRCE , 1 , F0,1] .    . INTERP OUTPUT FILE 
244 #KEEP,C   H7INT[iaiV,1,1,13ClfCPCE,1,FO,13. 
245 *ELSE 
246 »ASG,A H7INT[ IDIV,1 ,1 ,n[I FORCE,1 , F0,1 ].    . INTERP OUTPUT FILE 
2 4 7 * E :« D 
24fi «USE  30. ,H7INT[IDIV,1 ,1 ,1KIF0RCH, 1 , F0,1]. 
249 *FLS£ 
250 #ASG,T 30.      .INTERP TEMP OUTPUT FILE 

Figure 1-5. Example of SSG Program for the Generation of Runstreams for 
Execution of the AFP Interpolation Module 
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251 »ASG,A H7[I01V,1 ,1,nCS^A^^£,1 ,F0+2,n. 
25 2 « EN D 
253 #ERS      30. 
25A ffXQT 30DOFAX. If^TERPO 
255 CPHI,1,F0,1]      CVAPY,1,1,n 
256 "EDIT   ON 
257 t5NO0IV,ng 
255 *INCREMENT IB^fO TO [9N0DIV,13 
259 CBNODIV, 1 , IB»JO,ns 
260 *LOOP   .I3N0 
261 *EDIT OFF 
262 *INCRE«1ENT CSFIL TO 3 
263 CCSFILE,1,CSFIL,13. 
264 CCSPTR,CSFIL,1 ,1J 
265 *LOOP.CSFIL \ 
206 ♦IMCREMEMT E* TO [ENVWTS] 
267 CENV^TS,E*.,1 ,n ; 
263 *LOOP.tw 
269 30INV8. 
270 3GINVT. 
271 30INVI. 
^2 *. I.IAGE GIVING INDICES IN C8T POT OUTPUT RECORDS 
273 *EDITON 
274 [KTHTR,1 ,1,1]" 
2 7 5 [ J T P 0 , 1 , F 0 , n S V, ■ 
276 C  0  C? 
277 [I3F0R,1,1,1Jg 
278 CIRFOR,1,1,1]? 
279 CJCASE.I,F0,1] 
28C e. 
281 T. 
232 DONE 
233 *IF CUSEFILES, 1 ,F0+2, 1] = N ' ■■ 
234 »E0 3C.,H7CIDIV,1 ,1 ,1]CSNAME,1,F0+2,n .INT 
2 3 5 » "^N D 
286 »DATA,L 30. 
2*7 »END 
288 #FRE£3C. 
239 *LQOP.rO 
29C #DATA,LS. 
291 SEND 
292 »DATA,L T. 
Z93 SEND 
294 "INCREMENT A TQ CNU^.I] 
295 «FRE£ [NUM,1,A,n. 
296 *LOOP    .A 
297 OFHEE 3. 
295 » FREE T. 
299 *IF CSTART.I,1,1] = Y 
3C0 *FIN 
301 «END 
302 »R£"«OVE SGS lOIV 
303 *RE^«OVE SGS IBFOR 
304 *LOOP    .IDX 
305 3E0F 
306 3F0F 

Figure 1-5. Example of SSG Program for the Generation of Runstreams for 

Execution of the AFP Interpolation Module 
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(10) The SGS "TFORCE" specifies the symbol (here JM84) identifying the 
target division in many of the input files/elements. A separate identifier 
is provided for CS/CSS factors. 

(11) The SGS "BFORCEC" specifies the symbol (here HMOO) identifying 
the baseline division in CS/CSS factor input. The symbol may be the same 
as for BFORCE if so defined at CS/CSS factor generation time. 

(12) The SGS "TFORCEC" specifies the symbol (here JMOO) identifying 
the target division in CS/CSS factor input. The symbol may be the same as 
for TFORCE if so defined at CS/CSS factor generation time. 

(13) The SGS "BFGRCES" specifies the symbol (here H80) identifying the 
baseline division in final combat potential input file. The name is 
critical only if the corresponding USEFILES symbol (defined below) is Y(es. 
The symbol may be the same as for TFORCE is so defined at rollup time. 

(14) The SGS "TFORCES" specifies the symbol (here J84) identifying the 
target division in final combat potential input file. The name is critical 
only if the corresponding USEFILES symbol (defined below) is Y(es. The 
symbol may be the same as for TFORCE is so defined at rollup time. 

(15) The SGS "ROLNAME" specifies the symbols identifying parts of the 
names of final combat potential input files for the baseline and target 
divisions. (Here both symbols are R15x2, suggesting that the final poten- 
tials of both baseline and target divisions were determined by rollups over 
all 16 combat environments and two replications.) ROLNAMEs are used only 
if the corresponding USEFILES setting is Y(es. 

(16) The SGS "ENVWTS" specifies the 16 weights (summing to 1.0) to be 
used in "rolling up" over all 16 combat environments. 

(17) The SGS "NEWOUT" specifies whether new files must be opened for 
receiving the results of interpolations. Y(es or N(o specifies whether the 
output file is a new one. 

(18) The SGS "BNODIV" specifies which Blue weapon types (here only 41) 
are to be regarded as nondivisional. The effect is to exclude nondivisional 
weapons from COP computation. 

(19) The SGS "USEFILES" specifies whether combat potential data are to 
be treated as files Y(es or elements N(o. The symbols correspond to base- 
line, target, and intermediate divisions. 

(20) The SGS "SNAME" specifies parts of the names of the files 
containing combat potential elements. The symbols are critical only if the 
corresponding USEFILES are set to N(o. 
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(21) The SGS "ENAME" specifies the element names of combat potentials 
of the baseline and target divisions. The symbols are critical only if the 
corresponding USEFILES are set to N(o. 

(22.) The SGS "CSFILE" specifies names of temporary files for CS/CSS 
factors for baseline, target, and intermediate divisions. 

(23) The SGS "LOCALCS" specifies whether CS/CSS factors are to be used 
as defined within the generator (here all 1.0) or as defined in other 
sources. Y(es specifies use of the data in the generator; N(o specifies an 
external source. Specifications are set separately for baseline, target, 
and intermediate divisions. Only one switch is set for the intermediate 
divisions; i.e., it is assumed that the same data strategy (though not 
necessarily the same data) apply to all the intermediate divisions. 

(24) The SGS "CSPTR" specify the combat environment sets of CS/CSS 
factors to be used in each of the 16 combat environments for each of the 
baseline, target, and intermediate divisions. It is assumed that the same 
specification applies to all intermediate divisions. The SGSs correspond 
to baseline, target, and intermediate divisions, respectively. The CS/CSS 
factor strategy of the combat module is to read one or more sets of factors 
for each division and then to use the sets by combat environment in accord 
with CSPTR. 

(25) The SGS "FIL" specifies the names of elements containing data 
used in the calculation of CS/CSS moduli. <■ 

(26) The SGS "NUM" specifies the temporary files into which the ele- 
ments specified in FIL are copied respectively. ■ 

(27) The SGS "ELTLIST" specifies whether the SSG program and cor- 
responding runstream are to be listed in run output. Y(es produces the 
listings. Note that Y(es leads to printing the SSG program current at the 
time of runstream excution; that version may not be the one current at the 
time of runstream generation. 

(28) The SGS "START" specifies whether runstreams are to be generated 
as START elements Y(es or simple ADD elements N(o. START elements begin 
with (aRUN and end with @FIN images. 

(29) The SGS "VARY" specifies whether the phase parameter PHI is to 
affect the computation of intermediate unmodulated combat potentials. 
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b. SKEL Section. The SKEL section of Figure 1-5 creates names of files 
and elements and control images in accord with the above SGS definitions. 
Generated runstream elements are saved for careful inspection prior to 
their execution. The SKEL section is hardly the most general program 
imaginable. Special AFP cases or conditions may require modification of 
both SGS and SKEL. However, many special, one-time variations may be 
handled most easily by editing a standard generated runstream without 
change to the SSG program. Note that the example program is based on the 
assumption that all versions of the intermediate division have data named 
consistently. On the other hand, the program already includes SGSs 
permitting some variation in naming; e.g., HM80, HMOO, H80, were all 
necessary during system development and test because analysts exercised 
nonstandard initiatives in naming files and elements. (It is a law of 
nature that analysts follow naming conventions no more than half the time.) 
Changes to the limits in lines 40 and 185 permit generation of runstreams 
for any consecutive subsets of divisions and years. 

I-ll. GENERATED RUNSTREAM I. Figure 1-6 displays the runstream generated 
as a START element for the division 3M in accord with the example SSG 
program shown in Figure 1-5. The example shown generates 12 other 
runstreams during single execution. 

1-12. GENERATED RUNSTREAM II. Figure 1-7 displays a runstream generated 
as an ADD element for the division 24M in accord with the example SSG 
program shown in Figure 1-5 but with "START N". That example (with "START 
H")  would generate 12 other ADD elements as well. 
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1 iRuN,/TPR    000-^. 3i^,M3Sv9T2277c,U\CL«S'^IciED,6no,inc;f: 
2 ■fflHDGUNCLAS^IFIPDAFFIMERPOLH''l«'C3^JM84 ., 
3 irLT,LGtGECT-S"!".INTtPPSS'5/SKPL ■* 
4 iELT,Lh7RUMS.&03'^ 
5 ■ S i S G , T    1 1 . , / / / 1 0 j 
6 isEO    Gi6ECTE<^T. ADAT1 ,11. 
7 £ASG,T1Z.,///1C0 
3 aj'^DG6GECTEST.ADAT2,1?. 
9 a A S G , T    1 3 . , / / / 1 C :. 

10 iE0G6GECTEST.ADAT3,13. 
11 £ A S G , T    1 4 . , / / / 1 -■ j 
12 t E D   G (^ G E C T E S T . A D A T 4 , 1 4 . '"     ^: 
17           ,        iA3G,Tl6.,///1C: .f. 
14 a;EDG6GECTEST.ACATS,1t.: 
15 SflSG,T17.,///in3 s 
16 aED66SECTEST.L-3CtT,1^. 
17 3ASG,T Id. ,///1CJ 
1? iED G6GECTEST.S=CAT,15. 
19- ii)ASG,T3A^^ATb.       .6ASECSCSSfACT0RS 
2% 5,Ei/,I3ACAT5. 
21 a E 0 I T 
2.2 ADD H7CS C S£ I . HMHO'^CI 
23 ADuHycSCSSI.^^CC^OZ 
24 ADD H7CSCSSI .H/C3^0:'  - 
25 ADDH7C5CSSI.M"^,CjF0i 
26 E X i   ■ 
27 SASG,T    TA>-^A-^5. .    "^ARoET    CSCS5    FACTORS 
23 s^iFD,!    TADAT^. 
29 8EiIT 
20 ADO    H7CSCSS I .J'*'?ji=Q'\ ■ 
31 ADL*ri7CSCSST.J^'njrQ2 ■- 
32 ADDH7CSCSST.Jf<'PaF0' 
,33 A00H7CSCSSI.J/GJFG':. 
34 E X I 
35 i,ASG,A ^^/-AJIEDATA. .IMVE\"0 = IES 
36 3iASG,T Gi INV? . ,///t:CC 
37 a/AjG,T G6I\VT.,///A"JC 
3 S ai A S 6 , T G t I \ V I . , / / / ^ '^ J C 
39 iflSG. ,T    3. 
40 il ASG , A    H7H"'.'C. 
41 iEDH7HviC.'1tXlj,?. .^ASERGLLLiP 
'•2 oi A i G , T    T . .        "■ 
43 (iAi:,AH7jv^H. 
44 iEu    H7J-'S4.P16X1:,T. .    TACCTJ    f<OLLUP 
45 iEu       H7BASEDATA.H'^?CEG1,661NV3. 
4* iEj       H^6ASEDATA.j^''!AE':i,G6lfJVT. 
47 iA3?,T    IA-^ATS-./Z/ICJ   .  I\TE = -'r:jiTp  CSC5S FACTORS 
4S aHLG U\CLftS'^IFI = u AFP n, TEKPOL My-0 3^ = 0 J->1'4 
49 itr^S 66 I \ VI. 
50 HEO       H7'.5ASECATA.i^» = '^EC1,b6lNVI. 

Figure 1-6. First Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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:1- aEttSIADATS. -,., 
S 2 i E D , I    I A C A T 5 . 
^ ' a. E u I T 

:;5 ADiH7CSCSSI.3[^Su?GZ .■■ 
56 ADD    H7CSCSST.'"'«RUE0 3 
57 ACOM7C£CSST.3''i=-3FGi 
5 ? £ X 1 
:■ 9 i D - L c T E , C    H " I V T 3 '^ ? 0 . 
to 3ASt,UF       H7IM3^3?. .    IMEPo    CUTPL'T    FILE 
t1 S<i:fcP,C        H7I\T3''3'^. 
c 2 i U S t       3 0 . , H 7 I \ T :' ■! P C .    . 
63 irSS       3:. 
c4 aX>,T GcDOFAX.INTt^FO 
6 5 C . U ^       T R L F 
tfc 1^1 
6 7 B A ^ A T 5 . 
6? i:341?'A1?3^1?3A 
'^ O T a "" ^, T '^ 

71 I A u A T 5 . 
12 ^^    I   1)   U   \    2   Z   U    '..    2   •^.   u   ^    7    l   U 
7^ G.126 C.IPt C.CAi j.lPt 
7 A G . G 5 A G . C 5 A G . 0 3 6 J .C 

, 1 Go G .G3G G.0^6 
11 ^ '.CGc 

01  lOGT 

77 G6I'>\/S. 
7 ? 6 6 I N W T . 
7 V G 6 I \ V I . 
tG t   sr   n   ^   n 
tl b. 
^G T. 

iA iDA^A,L :C. 
^5 ai E ■. D 
■:fc aFKfcE3J. 
-7 ^Hi)G UNCLASSIFIED AF" IME^=^OL "''^G 3 "■'51 JM;A 
; ? a t R S G 6 I N V I . 
-9 1 f^ 0  H 7 - A S E D A -^ A . 3 V ,s I r r 1 , G i r^ K u I . 
vG iFKriADAT5. 
91 iED.I    lADiT^. 
V " aj >^  J> ' T 

9 3 AD0'H7CSCSSI.^>"1'^01 
v4 ADD    H7CSCSS!.3>'-1'^02 
9 5 A C 0    ri 7 c S C S S I . 3 y M E C 3 
9t A^DH7CSCSSI.^:''-1^GA 
97 fc X i 
98 i;DELETE,C H7lNT3rsi. 
/9 i AS 6, UP  H7INT3"3 1.    . I N ~ E R = 0U""F'IT FILE 
GG i<.EP,C  H7TN(T5"':i1. 

Figure 1-6. First Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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01 3USE 33. ,H7l^l^y]°^ . 
Z2 i;Er(S30. ' 
01 iXUT   GiDOFAV.irMTpcPO 
C4 0.Z5  TPU^: 
J5 1 -ii 
Gt 3ADAT5. 
b7 123'i1?3'ii2341?3A 
C 5 T A 0 A T 5 . 
Gv 1    2   3   A    1    ?   3   A    1    2   3   4    1    2   3   4   , 
10 I A u A T 5 . 
11 12341?3412'^412   3   4 
12 0.126   0.126    L.. a i 2   G . 1 2 t 
13 0.0 54   O.G54    J.03o   C.C^c 
14 C.12S   C.U32   J.O'^D   0.C64 
15 3.016   O.C40   0.016   C.CCi 
16 G 6 I\V 5. 
17 G 6 IN V T. 
1 -: G 6 1 N V I . 
1? t    5 1     n    G    n    21 ci     1 GO:'   -.13 2 
—1 :% 

£1 T. 
2 2 DONF 
23 !iDMTA,L    3C. 
2 4 a E •■< D 
25 iF-;LE    3G. 
2l cHCG    U.'ULASFIFIFj    AFP    IMF.^PQL    H^1''0    'va?    Jvi-4 
27 3EnS    Gcir.VI. 
2 3 a) E u       H 7 3 A S E D A T A . 3 ^' S 2 E 0 1 , G 6 I N U I . 
2 '5 oi P R S    I A : A T 5 . 
3 0 dEi),I    lADAT^. 
31 w E DIT ■ . , 
32 ADDH7CSCSSI.'^'^=2''C1 
i5 A!::>ri7CSCSS!.3''«2 = 02 
3 4 ADuH7CSCSSI.3r=2Fn3 

A:-;)   H7CSCSSI.3'^''2F0 4 
EXl 

3 7 Q:OtLETE,L    H7INJT3*': = 2. 
3? iiAbGtUP       H7IM3^C?. .    IMFRo    01J"!'P!'T    FILE 
35 a,<t.EP,C       H7I\T3'^'5^. 
4 J £; U S E 3 0 . , H "7 1 \' T "^ M =. 2 . 
^1 c F n S       3 0 . 
42 mX^T T, tCCAY.i^TECCO 
M3 " 
44 
t 5 
46 
L. 7 

4,<^. 
49 
5C 

Figure 1-6. First Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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G . i C       T K U E 
1    ^1 
B A L, A T "^ . 
12    3    4 1 /> 7 4 1 2 7 4       1 2 3 4 

T AL; AT"^ . 
12    3    4 1 2 T 4 1 L 

7 4    1 2 7 6 
I A :, A T 5 . 
12   3    4 1 2 7 4 1 c 7 4    1 2 7 4 
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151 
1 52 
1 53 
154 
155 
156 
157 
1 5-. 
1 5 = 
IcJ 
1 o1 
1c2 
1 tl 
lei 
165 
It. 6 
167 
ID* 

17C 
171 
172 
1 7! 
1 74 
175 
1 76 
1 77 
17S 
17; 
1SG 
i:-i 
1 -2 
1 t3 
1 :!* 
1 :5 
1 :6 
1:7 
1S8 
1 xo 
1-'C 
1-^1 
1^2 
193 
1-4 
1 v5 
1V6 
197 
1 -'- e 
1 V9 

G . 12t C.126 
W.G54 D.C^A 
' .12^   D.C 3 2 

G.O^L    C .126 

u . u' 
t . u    _ 
r      :'■ -1  i. 

G     C . 6 4 
0. j1 
G 6 I h. V 5 . 
66 1\VT. 
6 6 I N V I . 
_t      f2      C      0      ^      21C1       inu052:'2 
"   • 
T . 
DON- 
i :: A T A , L   i "^. ■   - v 

1 p K E E  3:. 
aiHuG    UNCLASriFIEi/    AFP    IMt^r:r-QL    M.v^C    "^V"'    jv'i. 
a,-HS 661 SVI . 
aF;.   H7E;/^SiEDATA.i"':S3i':!1,G''If;VT. 
iEK: IADAT5.       ■ "    . 
aEu,I lAE, AT"". 
i"^:;! T 
ADD H7CSCSSI.3f?3F0'! 
A D D H 7 C S C S S ! . "^ .-^ = 3 F 0 2 
AD0H7CSCSS!.3''':iFCZ 
ADDH7CSCSSI.'^W?3^J4 
EXi 
iDELETE^C    h"'I^. T'>1«^3, 
ajAbG,UP       H7IM3^';"', 
i<tEP,C        H7I\Tiv3- 
iUSE 
iEKS         
£ X 01 T G C C 0 F A X . I !\i T F P P 0 
C . 7 5 T 0 b :: 
1     H1 
B AL) AT5 . 
12341"'^417^ 

T A L- A T 5 . 
12 3 4 17 3 4 1?"' 

I A D A T 5 . 

IMTFPP    OUTPUT    FILE 

3 ^ . , h 7 I,', f 3 K 0 ^ . 

1    2 

1 2 3 
C'. 1 2 6 C 
G.:54 G 
D. 12s G 
3. J16 G 
G6I "JV- . 
G6 I \\/-T . 
G6:N7I. 

T . 

- 1 2 ' 4 1 ~ 3 
12 6 G . j 4 L C . 1G 

2 3 

?    x 

G^4 
G32 

L . J 3 c ' "^ 6 
ciG64 
O.DCc 

-1^■^ ■^ ^ .' r.  c- "7 7 ** 

Figure 1-6. First Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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Z 01 i 0 « T A , L    " C . 
2 02 aE;«D 
225 aFK:. £     3C. 
20i aHDG    UNCLAS^IFIFj    AFP    IMEKPCL    MM^C    '''^'H^    JVPA 
2 C 5 a F ^ S    6 d I.'»y I , w    .-   ^ -.    j    _ H 

2C6- QiED       H79ASEnATA.i.vc^EG1,G6i^>VI. 
2 U 7 a - R S     I A 0 A T 5 . 
2 C 3 3 £ u , I    I A C A T ^ . 
2 GO aFOIT 
2 13 A0Dri7CrCSSI.'viC4E01 
211 Ajl;rl7CSCSSI.'M = H'^C2 
^12 A0DM7CSCSSI.^V'K4P07 
213 A:)D    H7CSCSSI.'^,'^°i,FC4 
2U EXI 
215 aCi. LETEtCH^IM^viSA. 
216 iAbG,UF       M7iM3>'S^. .     INTFPP    OUTPUT    FTiF 
<:17 a>KEEP,C       H7TM3^24. 
213 QitlSE       3Q.,h7l\T3M^i. 
2 19 a,! K S       3 0 . 
220 aiX^T GdDCFAX.IMEPPO 
221 O.vSTRU- 
222 1.1 
223 BA^AT5. 
22A 123';i2?4i-''^1?34 
225 TAJAT5. 
226 123A1?3^12-'AI?-^A 
22^ IAL^ATS. 
223 123412'^^''?"^41:'3A 
2 2^ : . 12 6   C . 12 d   j . 0 A ^   G.1^ t 
230 C.G54   0.054   u.03o   O.Q3c 
2-1 0.125C.G32G.j9aQ.C6^ 
2 32 CGI 6   C.C43   G.D16    G.OOo   '■ 
233 G61NVR. 
2 3 4 6 6 IN V T. - 
2 3 5 G 6 I \V I . 
^ -i ^ L      J A      C       ;      C      21 C1       1T. G ~    S A ' 2 

2 3; T . 
2 3/ ; C S F ' ■*'   • 
24 0 aDnTA.LGC. 
2^1 it I: D 
2A2 ^iiFiAtE3G. 
2A3 :ir'ATA,Ltr. . 
2 44 aE-,C 
245 u,DATA,LT, ' 
2 A6 L E :'.C; 
2^-7 S: F R E E    11 . 
2 *. S 1 F -, £ t    1 G . 
2 <« 9 a F K : c    1 3 . 
25G OJFREEIM. 
2 51 rj F f^ E E    1 t . 
252 iFREEl^. 
2 53 ^FKEEI^. 
25 4 a. F K E £    6 . 
2.55 iFREE    T. 
2 56 i:FI\ 

Figure 1-6. First Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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1 SHDG    UNCLASSI^IFD    A^F    INTERPOL    HM'IJ    -^ Cf-    jygi 
c 3I:LT,L    ?OGF:CTFST.INTEfiPSSC/S<FL 
5 ■     £FLT,L    3CGECTFST.INT£i,FOL/24v^ 
A =;ASG,T11.,///1CQ 
5 a £ D    2 C G E C 7 £ ? T . A D A T 1 , 1 1 . 
t i A s G, T  12., / / /1 r G 
' ii£D:CbECTEST.ADATZ,12. 
i 5ASP,T    13. ,///ICG 
V itD    ^GuECTEST.A0ATi,1"'. 

I C i A S ? , T    1 4 . , / / / 1 G 0 
II iFD3CGECTtST.ADAT',,U. * 
1 i a A S G , T    1 6 . , / / / 1 G 0 
1- £ED    3GGECTEST.ACATS,1*. 
U iASG,T17.,///1G0 
15 iFD3jGECTtST.HSCAT,17. 
l£ iASG,T    1?.,///1CC 
17 iED 3CGECTEST.R!;C4T,15:. 
l!^ iASC:,! BADAT5.        . PASE CJCSS FACT^R"^ 
1' r«ED,IdADAT:. . 
2G it 01 T 
21 AD0n7CSCSSI.H>lGGEG1 
22 A:Dn7CSCSSI.Hw"nc32 
25 A::Dn7C?CSSI.Mv,n3EG'' 
i". ADDMZCSCSSI.HVICJPJ^ 
1 c X i 
^5 a^^Sr,! TADAT5.      . TAPGFT CSCSS FACTORS 
c7 .?FD,i TADAT5. 
2 ; i E D I T 
2 - ADD ri 7 C S C S S I . J !•• G C c 3 1 
? C ADD H 7 C S C S S I . J « ^' G ' ^ ? 
i1 ADD H7CSCSSI.jy^C=^C^ 
Ic ADD n7CSCSSI.J'«C0EG4 
3 3 £ X I 
3 A i'ASG.A    H7?ASrCATA. .  I N V E N T 0 " I-^ S 
35 aASG,T   3Gl\V5.,///4Cro 
3t aASG.T   3GI\VT.,///4G0 0 
37 SASG,T   3Gr\VI.,///4GGG 
3 i 5 A S 5 , T    b . 
3y iASG,Ah7^v=G. 
^ ^ i F D    n 7 H r-' 3 0 . R 1 6 X 1 G , 3 . .    = A S ;    R 0 L L U P 
4 1 %' A S G , T    T . 
'♦ ^ i A S G , A    H 7 J > S 4 . 
•^3 3ED    H7J^'S4 . R1 6x1 G , T . .    TARGET    R-^ L L U ° 
^4 a, ED       H7RAS£DATA.Hfc.GEG1,3ni«jyP. 
^5 iED      H7SASEDATA.J>*:,4EG1,3"INVT. 

^9. :i-iSG,T lADA-'S-./Z/lf^G       .     r.TERvi'^DIA-^E    CSCSS    PaCTO'S 
■♦ '' ^J H Ci G    UNCLASSIFIED    AFP    I M E S P 0 L    H ^ ^ ■^'    P 4 v o ^    j v « A 
4:: iFRSGGlNVI. 
H ^ ai F D       " 7 =1 A S t D A -^ ; . 2 A V. a : r r -1 , 3 Q T ^^ V I . 
5 G i E R S    I A D A T i . 

Figure 1-7. Second Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Model 
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5 1 -: E D , I I A D A T 5 . 
52 (iEOIT 
5? AD0H?CSCSSI.?itV6?tni 
5 A ADD H7CSCSSI.?^^-Sncr}2 
55 ADDM7CSCSSI.24vfalEn3        u 
5 6 ADD ri7CSCSSI.?'.''3CcnA      .  " 
57 EVI •  .- 
53 ajDtLtTE,C    H^IM2^^:?. 
5> SASG.'JP      H7IM24M3C. .    INTEPP   OUTPU"^    ^ILE 
6C iii^tEPiC       H7l\T2A>i?u. 
i1 SJL'SE       30.,H7lN-T2Av.v,n^ 
62 ?. VRS3C. 
63 a'XST 3DD&FAX.INTLRPC 
6 4 G . 0 =^  T R U E ■ . 
65 1 41 
6 c E A D A T 5 . 
67       '!23412'412341?^4 
6a TfiDATS. 
69      12 3 4123412-'^1234 
7 2 I A D A T 5 . 
71      1234123412-'-i1?-'4 
7 2 2.1260.1260.0422.12* 
7 3 U.C54 0.054 rj.QTt, J.Q3A 

*♦ U.liC     u.u-i<:     U.orC     J.oC4 
7 5 C.GU 0.C4G 0.016 :.3C8 
7 6 3 0 I M V :i. 
77 Z:i\\/1, , ^'' -  ■ 
7 i 3 0 I N >/ I . 
7v       E  6 0  0  0  G  3«01  1C00 ?032 
50 t . 
SIT. 
5 2 C C N E .   ;■ -  '    -* 
53 SDATA,L3G. 
54 d END 
35 aFREt 30. 
5 5 aHDT LNCLAGSIFI'D AFP I\TEKPCL H^SC 24V5-|  JS 
27 £ F R S    3 U I \V I . 
3c aED       H7EAS£DATA.24vi°1F01,^0I,vVI. 
59 iERSIADATS. 
5 0 r:FD,iIADAT5. 
9 1 i E C I T 
5 2 ADDM7CSCSSI.24'>'51E01 
5 3 ADDH7CSCSSI.24VSU02 
54 ADDM7CSCSSI.24"ri1^C3 
55 ADD    n7CSCSSI.?4v3lEn4 
56 EXI 
5 7 iiCELETE.C    h^ l\-[ 2 n'^t 1 . 
5 5 3iSG,UP       H7ISiT24M31. .     i\TrRP    OUTPU"^    '^IL' 
5 9 uiKEEP,C       M7lMTc4i':»1. 
^0 2j U S E       3 0 . , H 7 nj T 2 '^ '•• 5 1 . 

Figure 1-7. Second Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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101  ■ SERS       3C. 
1G2 5XQT 3CD0FAy.I.\T£RPC 
10 3 G . 2 5      T R U t 
10 4 141 
105 BA DATS. 
lOt I^I'ild'Aip-^^iPT^ 
10 7 T A 0 A T 5 . 
105 123412341?3412'^4 
109 IADAT5. 
lie 1234123412341234 
111 C . 1 2 6   0.12 6   C . G 4 2   0.12 6 
1^^ 0 . 0 5 -♦   0 . C 5 4   C . C 3 6   j . 0 3 6 
113 0.12o   0.D3:   0.096    ;.064 '     - 
114 O.C1c   0.G4G   0.016   O.OOS 
115 3 G I .N w 5 . 
11^ 3 C1N V T. .       .      -       , 
117 IQlHMl . ■     '■ 
116 t      t1      C      G      C      3?01      10 0 0=132 
11'^ 3 . 
1 2 C 7 . 
12 1 D C \ E .- 
12 2 S D A T A,L    3 C. 
12 3 r E N D 
124 5FRE£    3C. 
125 cHDG    IJMCLASSIFIED    AFP    INTESDQL    HVCQ    24 - = 2    J"''S4 
126 SERS    3QINVI. 
127 aED       H7?ASLDA'/;.24v<9zrci,3Gl\VI. 
1 2 S 3 E S S    I A D A T 5 . 
129 iFD,I    lADATS. 
130 aiEDIT 
131 ADO    ri 7 C S C S S I . 2 4 V S 2 i/l 1 
132 ADD    H7CSC SS I . 2 u "^ 3 2 E 0 2 
133 ADD h7CECSSI.24i'?2c03 
13H AnDrt7CSCSSI.24«b2tn4 
"35 EM 
136 i)DcLET£,Ch7l\'T24'^s2. 
137 iASG.bP       H7lNT24.ys^. .    JK^T-PP    OUTPU""    FILE 
13c Si^c^P ,Z       H7lM24y.fi2. 
139 a;USE       3C.,h^INT24'^-?. 
1 4G 5ERS       30. 
141 ^XGT 30DC F AV . I N'^L P P*^ 
■^ -. 2 0 . 5 C       T R U ^ 
1M3 1    ^1 
1^,4 BADAT5. 
14 5 123412''412"'41234 
1ft TADAT5. 
147 123412341?~41~'4 
' H c I A D A T 5 . 
14 9 ''2    3   412''41^~41^^4 
150 G.1"60.12t0.0420.126 

Figure 1-7. Second Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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^51 C.CSH   0.054   C.G36   Q.036 
15 c- G.12C0.0320.C96U.D64 
153 0.016   j.D4u   0.U16   G.008 
15", 3 " I NV 6 . 
155 3C:N^T. ■ ■. 
151 5 r IN VI. 
]ll _     £      'i^      0      0      C      3?01      1"00   =233 

159 T. 
16C DONE ~        . ' 
161 iDATA , L    30. 
1 6 2 a F \ D 
163 SFKEC    30. 
16^ iHDG   UNCLASSIf^irD    AFP    IMERPCL    H.Y^O   24''- = 3    J>«a4 

^H *f^      H7BASEDATA.2A;^?3EQ1 ,3Gi;vVI. 
167 aERSIADAT5. 
168 2Eu,:iADAT5. 
169 2FDI7 
17 0 ADD    H 7 C S C S S I . 2 4 ^^ 8 3 £ '^ 1 ■ 
171 ADDri7C?CSSI.24v»'^Ln2 
172 ADDH7CSCSSI.24'-'^"'L''"' 
173 ADDH7CSCSSI.24v5^t04 
174 EX I "    " 
175 Q)D£LcTE,C    H7I%T24^^3. 
17c i4SG,'JP      H7lM24y-3. .    IN'^RD   OUTPUT    rn, 
177 dKEEP.C       H7lNT24--'83. 
17 i iUSE      3C.,H7INT24'«£3. - v 
179 aERS       30. 
120 i<5,r 30jCFAY.!Mt°PO 
lal u.75      TRUE '-?^ 
152 1    41 .' 
l£3 SADAT! . 
1?^ 123412-'412'417'4 
^-5 TADAT5. 
^H 1    2   3   4    1    2   3   4    1    2   7    .    T    p   T   ^ 
1 ; 7 I i D A T 5 . 
lie 123412'412''41^''4 
l&i C. 12 G   0.12 t   0 . 0 4 2   0 . 1 2 t 
191. 0.0 5H    0.054    0.036    J.03c 
19 1 u . 1? c 0.0 3 2 0.0 c c 0.0 6 4 
]^i- 0.01c 0.040 0.016 J.GC8 
1 V 3 3 : I \ V '/ . 
19-. 3: I N V T . ' ■   ■ 
19 5 3 : 1 \ ; I. 

19 7 e . I - o _  .... ^ 

1 9 b T . 
19 9 D '? \' E 
2 0 0 i !■ A T A , L 3 G . 

Figure 1-7. Second Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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201 
202 
203 
20^ 
2C5 
2 G 6 
2Q7 
20 e 
209 
21G 
211 
212 
213 
2U 
215 
2U 
217 
21; 
219 
?ZC 
221 
222 
223 
224 
225 
22 6 
227 
22 c 
2 2 9 
232 
231 
232 
233 
234 
235 
2 "* * 
237 

23 9 
2 •v u 
241 
'42 
243 

245 
246 
24 7 
24- 
24 9 
? c. n 
251 
252 
2 5 3 

30. 
'N CLASSIFIED AFF INTEkPCL HY-O ?<:v»4 J>"=i, 

S 3 2 I N- V I . 
H 7E A S E D A T fi . 2 '^ --I ' 4 F G 1 , 3 0 I r. V I . 

: I A D A T 5 . 
i I A D B 1 5 . 
T 
h7CSCSSI.24"'i4t01 
H7CSCSSI.2^''£4E02 
ri7CSCSSI.2^'>'54tf23 
H7CSCSSI.2A'-'54LC4 

ETc,C    h7IK'T24'-H4. 
,UP       H7INT2^.V'-4. 
P,C      H7l\r2ty?i, . 

3 C . , H 7 I ^.' T 2 4 ^^:! 4 . 

' 3 C D G F A X . I N T £ P P C 

PP    Ol'TPU"^    "^ILc 

4    1    2 

4    1    2 

W     •       I     ll 

T5. 
3    4    12' 

15 . 
3   4    12   3 

T5. 
3 4 12 3 4 12 3 

i rj.12i 0.042 3.126 
4 3.C 5 4 2.0^6 0 . C 3 6 
::.   j . C 3 2   0 . C 6 

3 4 

' 4 

4 

0.340 
v'fc . 
VT . 
VI . 
8 4 

.016 
.06^ 

S'JOI  lOCO ^432 

T . 
D C N E 
i D AT A 
iE\0 

S D A T A 
i' r \ D 
J D A T A 
i "\ D 
i "^ h E t 
i FREE 
oiFREE 
i F R - E 
:u F R E E 
i F R E t 
i FREE 
S f K <: t 
£ FR PE 

L 3; 

7 r 
-1 - • 

L S 

L T 

11 
12 
13 
14 
1 6 
17 
IS 

Figure 1-7. Second Example of an SSG-generated Runstream for 
Execution of the AFP Interpolation Module 
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Section V. PROGRAM 

1-13. MOTIVATION. The AFP Interpolation Module implements logic for the 
interpolation of combat potentials of divisions with inventories "between" 
two bounding inventories whose combat potentials are already known. In its 
current form, the Interpolation Module estimates combat potentials in some- 
thing less than 1/100 the computer time required to determine potentials 
from scratch. In absolute terms, the times are 10 minutes for interpolation 
and over 40 hours for full system execution with 10 Combat Module replica- 
tions, per combat environment. The increase in speed is accompanied by 
some loss in accuracy. 

1-14. PROGRAM LOGIC. Figure 1-8 displays the basic logical flow of the 
Interpolation Module. The flow diagram does not reveal the interpolation 
technique, which is imbedded in the subprograms GETINV through XMCIP and, 
to a degree, in OUTX, the output routine. The algorithm is explained in 
paragraph 1-16. But before coming to grips with the algorithm, the 
operator/programer should pause to consider that much more than a single 
quantity must be estimated. The Interpolation Module must estimate the 
unmodulated and modulated scores and CIPs for up to 60 Blue weapon types. 
Inasmuch as scores are merely the products of equipment quantities and cor- 
responding CIPs, it is only the CIPs that need be interpolated in the usual 
sense of the word. Once CIPs have been estimated, simple multiplication 
yields scores. And once scores have been determined, summing the unmodu- 
lated and modulated scores yields the unmodulated and modulated COPs, 
respectively. The unmodulated and modulated CIPs are determined different- 
ly. Because the explanation of the algorithm involves references to Inter- 
polation Module program arrays, the module's reference and working arrays 
are defined in the next paragraph, before detailed description of interpo- 
lation. 

a. The key to the interpolation method is recognition of the need to 
determine net CS/CSS moduli for the three inventories. This is a simple 
matter for the baseline and target inventories. For them, net moduli are 
defined simply as the ratios of modulated to unmodulated scores from the 
files of final combat potentials. Those files are available from the AFP 
Rollup and Stats Module. For a specific weapon type, let the net moduli be 
represented by M(B) and M(T) for the baseline (B) and target (T) inventor- 
ies, respectively. Needed are corresponding M(I) for the intermediate (I) 
force. But, of course, no file of combat potentials already exists for the 
intermediate force; it is that file which is to be generated by the Inter- 
polation Module. However, data are already available to construct so-called 
"synthetic moduli" for all three forces. 
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C     START     J> 
i 

READ PHASE 
PARAMETER. TX 

[     CALL NONOIV 
X 

CALL GETCAT 
(BLUE) 

CALL GETCAT 
(RED) 

I     CALL GETDAT     |  x= ' 
1=1 

CALL USEHAH    | r X 
CALL GETFAC 

I 
i=l+1 

HO^ 
IV3 ^ 

YES 
CALL GTCATV   | 

I 
1  CALL EHVVTS    | 

■L 

1    CALL GETINV    | 
I 

1    CALL GETROL 
X 

1      CALL RECJP     F 

I »i    IF0R=1 

CALL NEVC:P 

n 
CALL HETMOD 

I_ 
I   CALL POPHT 

CALL HXMOD 
I 

CALL XMCIP 

CALL OUTX 

c i: 
END :> 

Figure 1-8. Flow Diagram of the Basic Logic of the 
AFP Interpolation Module 
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b. An implied table has the form: 

Net modulus 
Synthetic modulus 

Baseline 

M(B) 
S(B) 

Intermediate 

? 

S("l) 

Target 

M(T) 
S(T) 

where only the "?" for M(I) is unknown. It is assumed that the following 
relation holds: „    . • 

M(I)/S(I) = (1-p) * M(B)/S(B) + p * M(T)/S(T) 

hence, M(I) is determined as 

M(I) = S(I) * ((1-p) * M(B)/S(B) + p * M(T)/S(T)) 

where "p" is a so-called "phase parameter" reflecting whether the intermed- 
iate division is "closer" to the baseline or target division. The 
parameter should lie on the range 0.0 <= p <= 1.0. The algorithm 
described in paragraph 1-16 below implements this notion of determining 
M(I) in terms of M(B), S(B), M(T), S(T), and p for all components of 
modulated scores and CIPs for all Blue weapon types. 

1-15. PROGRAM ARRAYS. The principal arrays defined and used in the Inter- 
polation Module are referenced in the paragraph 1-16 description of the 
interpolation algorithm. 

a. QTY(60,3). The array QTY() stores the weapon inventories of the 
baseline, target, and intermediate divisions for reference. Once stored, 
the inventories are not modified. An array element QTY(I,J) is indexed: 

(1) 1=1 to 60 for the 60 Blue weapon types. 

(2) J=l to 3 for the three divisions: baseline, target, and inter- 
mediate. .    ; ; 

b. RSC0RE{5,60,2). The array RSCORE() stores the five-valued final 
unmodulated scores for weapons of the baseline and target divisions. Once 
stored, the scores are not modified. The array RSCORE() is sometimes 
treated as the first subarray of the larger array WVAL(5,60,2,4). An array 
element RSCORE(K,J,K) is indexed: 

(1) 1=1 to 5 for the five components of unmodulated scores: person- 
nel, light armored vehicles, heavy armored vehicles, aircraft, and scalar. 

(2) J=l to 60 for the 60 Blue weapon types. 

(3) K=l to 2 for the baseline and target divisions. 
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c. XSC0RE(5,60,2). The array XSCORE() stores the five-valued final 
modulated scores for weapons of the baseline and target divisions. Once 
stored, the scores are not modified. The array XSCORE() is sometimes 
treated as the third subarray of the larger array WVAL(5,60,2,4). An array 
element XSCORE(I,J,K) is indexed: 

(1) 1=1 to 5 for the five components of modulated scores: personnel, 
light armored vehicles, heavy armored vehicles, aircraft, and scalar. 

(2) J=l to 60 for the 60 Blue weapon types. 

(3) K=l to 2 for the baseline and target divisions. 

d. UCIP(5,60,2). The array UCIP() stores the five-valued final unmodu- 
lated CIPs for weapons of the baseline and target divisions. Although the 
CIPs are available directly from the files of final combat potentials for 
the baseline and target divisions, the values in those files are the result 
of truncation of usually more precise values. The Interpolation Module 
restores some of that precision by dividing the corresponding unmodulated 
score by the inventory quantities. The array UCIP() is sometimes treated 
as the second subarray of the larget array WVAL(5,60,2,4). An array ele- 
ment UCIP(I,J,K) is indexed: 

(1) 1=1 to 5 for the five components of unmodulated CIPs: personnel, 
light armored vehicles, heavy armored vehicles, aircraft, and scalar. 

(2) J=l to 60 for the 60 Blue weapon types. 

(3) K=l to 2 for the baseline and target divisions. 

e. XCIP(5,60,2). The array XCIP() stores the five-valued final modu- 
lated CIPs for weapons of the baseline and target divisions. Although the 
CIPs are available directly from the files of final combat potentials for 
the baseline and target divisions, the values in those files are the result 
of truncation of usually more precise values. The Interpolation Module 
restores some of that precision by dividing the corresponding unmodulated 
score by the inventory quantities. The array XCIP() is sometimes treated 
as the fourth subarray of the larget array WVAL(5,60,2,4). An array ele- 
ment XCIP(I,J,K) is indexed: 

(1) 1=1 to 5 for the five components of unmodulated CIPs: personnel, 
light armored vehicles, heavy armored vehicles, aircraft, and scalar. 

(2) J=l to 60 for the 50 Blue weapon types. 

(3) K=l to 2 for the baseline and target divisions. 

f. XNM0D(5,60,3).  (This array is also sometimes identified as 
XM0D(5,60,3).) The array XNMOD() stores derived values of what are called 
the "net CS/CSS moduli." These special versions of CS/CSS moduli are gene- 
rated during the interpolation process for the baseline, target, and inter- 
mediate divisions. The net moduli are generated first for the baseline and 
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target divisions. These and other factors are then used to generate net 
moduli for the intermediate division. An array element XNMOD(I,J,K) is 
indexed: 

(1) 1=1 to 5 for the five components of combat potentials: 
personnel, light armored vehicles, heavy armored vehicles, aircraft, and 
scalar. 

(2) J=l to 60 for the 60 Blue weapon types. 

(3) K=l to 2 for the baseline, target, and intermediate divisions. 

g. FAX(12,60,3). The array FAX() stores derived sample values of 
CS/CSS moduli for the baseline, target, and intermediate divisions. The 
values are derived within the Interpolation Module by the standard AFP 
CS/CSS approach for each combat posture and then (weighted) summed over 
posture. The values are samples in the sense that only one Red weapon per 
target category is considered. An array element FAX(I,J,K) is indexed: 

(1) 1=1 to 12 for the 12 Red target categories. 

(2) J=l to 50 for the 60 Blue weapon types. 

(3) K=l to 3 for the baseline, target, and intermediate divisions. 

h. PHI(60,3). The array PHI() stores derived "synthetic CS/CSS moduli" 
for the baseline, target, and intermediate divisions. The values are 
simply the arithmetic means of elements in array FAX() averaged over the 12 
Red target categories. Hence, an element of array PHI() is a special 
CS/CSS modulus already averaged over targets and combat postures. An array 
element PHI(I,J) is indexed: 

(1) 1=1 to 60 for the 60 Blue weapon types. 

(2) J=l to 3 for baseline, target, and intermediate divisions. 

1. XUCIP(5,60). The array XUCIP() stores derived, interpolated esti- 
mates of unmodulated CIPs for the intermediate division. An array element 
XUCIP(I,J) is indexed: 

(1) 1=1 to 5 for the. five components of unmodulated CIPs: personnel, 
light armored vehicles, heavy armored vehicles, aircraft, and scalar. 

(2) J=l to 60 for the 60 Blue weapon types of the intermediate divi- 
sion. 

j. VCIP(5,60). The array VCIP() stores derived, interpolated estimates 
of modulated CIPs for the intermediate division. An array element 
VCIP(I,J) is indexed: 

(1) 1=1 to 5 for the five components of modulated CIPs: personnel, 
light armored vehicles, heavy armored vehicles, aircraft, and scalar. 
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(2) J=l to 60 for the 60 Blue weapon types of the intermediate 
division. 

k. EWT(16). The array EWT() stores combat environmental weights. The 
Interpolation Module reads the 16 environmental weights. An array element 
EWT(I) is indexed by combat environment. 

1. INDX(16,3). The array INDX() stores pointers specifying the sets of 
CS/CSS factors to be used by combat environment and by division. An array 
element INDX(I,J) is indexed: 

(1) 1=1 to 16 for the combat environments. 

(2) J=l to 3 for the baseline, target, and intermediate divisions. 

m. The subprogram CSCSS within the Interpolation Module is '^ery  nearly 
identical to a subprogram within the AFP System's CS/CSS Module. Apart 
from the arrays FAX() and EWT() introduced above, subprogram CSCSS uses the 
same arrays already identified and defined in Appendix E on the CS/CSS pro- 
cess in particular. 

n. Note that the personnel through aircraft elements of combat 
potentials may include target values if so generated by the AFP CBT/CS/CSS 
Merge Module. If so, the "personnel" element then also may contain some 
other weapon values. 

1-16. KEY TO INTERPOLATION ALGORITHM. Figure 1-9 provides the principal 
track for describing the methods used to interpolate unmodulated and modu- 
lated CIPs. Once the new CIPs have been obtained, the unmodulated and 
modulated scores can be obtained by simple multiplication in steps not 
represented in Figure 1-9. The description involves references to Inter- 
polation Module program arrays (defined in paragraph 1-15 immediately 
above) and special simplified symbols (in Figure 1-9) representing arbi- 
trary elements within those arrays. 

a. The unmodulated scores and CIPs and the modulated scores and CIPs 
are already known for the baseline and target divisions for all weapon 
types. These are symbolized for the Ith component of combat potentials and 
Jth Blue weapon type in Figure 1-9 by: 

(1) Unmodulated score--BB = RSCORE(I,J,l) for the baseline division 
and LLL = RSCORE(I,J,2) for the target division. 

(2) Unmodulated CIP—ODD = UCIP(I,J,1) for the baseline division and 
NNN = UCIP(I,J,2) for the target division.  . 

(3) Modulated score--CCC = XSCORE(I,J,l) for the baseline division 
and MMM = XSCORE(I,J,2) for the target division. 

(4) Modulated CIP—EEE = XCIP(I,J,1) for the baseline division and 
000 = XCIP(I,J,2) for the target division. 
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b. It remains for the Interpolation Module to determine the counter- 
parts of the quantities in paragraph a for the intermediate division. 
There is some freedom in the order in which steps may be performed. The 
order of steps shown in Figure 1-9 is convenient but arbitrary in some 
respects. 

(1) Step 1 in Figure 1-9 corresponds to the call of subprogram GETINV 
in order to read and store the inventories of the baseline, target, and 
intermediate weapon inventories in array QTY() symbolized by the general 
elements AAA = QTY(J,1), KKK = QTY(J,2), and GGG = QTY(J,3), respectively. 

(2) Step 2 in Figure 1-9 corresponds to the call of subprogram GETROL 
in order to read and store the unmodulated and modulated scores for the 
baseline and target divisions in arrays RSCORE() and XSCORE() symbolized by 
the general elements BBB, CCC, LLL, and MMM, respectively. 

(3) Step 3 in Figure 1-9 corresponds to the call of subprogram RECIP 
in order to compute and store values of the unmodulated and modulated CIPs 
for the baseline and target divisions in arrays UCIP() and XCIP() symbolized 
by the general elements DDD, EEE, NNN, and 000, respectively. Although 
values are available directly from the original combat potential files for 
the baseline and target divisions, the subprogram RECIP generates higher 
precision elements. In each case, a CIP is computed simply as the result 
of dividing a score by the inventory of the corresponding weapon type. 
Thus, DDD = BBB / AAA, for example. At this stage, enough information is 
already in hand for computation of the unmodulated CIPs for the intermediate 
division; however, this step is not performed until step 5 below. 

(4) Step 4 in Figure 1-9 corresponds to calls of subprogram CSCSS in 
order to compute sample CS/CSS moduli for the baseline, target, and inter- 
mediate divisions. The moduli are samples in the sense that they are com- 
puted for all Blue weapons types but only in relation to a single target 
type from each of the 12 Red weapon categories. Moduli are computed for 
each of the 15 combat environments and summed in accord with the usual com- 
bat environmental weights. The results of this step are stored in array 
FAX() for use later in step 7. 

(5) Step 5 in Figure 1-9 corresponds to the call (with argument VARY 
=,FALSE.) of program NEWCIP in order to compute the unmodulated CIPs for 
the intermediate division. Results are stored in array XUCIP() for later 
output. An element of the array XLICIP() is symbolized by HHH in Figure 
1-9. Note that the HHH are one of the desired classes of final combat 
potentials sought. The formula for the HHH is straightforward: 

HHH = (AAA * DDD + KKK * NNN) / (AAA + KKK) 

It is characteristic of the AFP System that the same weapon type may have 
different CIPs in different divisions. Thus, in general, the unmodulated 
CIPs DDD and NNN may be unequal. The problem is to choose unmodulated CIPs 
HHH "between" those values for the intermediate division. The given 
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formula assigns the HHH in proportion to the quantities of the corresponding 
weapon types in each of the baseline and target inventories. Mote that if 
the CIPs are the same in the baseline and target divisions, the same value 
is assigned to the intermediate division, regardless of the numbers of 
weapons of that type. If NEWCIP is called with VARY=.TRUE, HHH = ((1-PHI) 
* AAA * DDD + PHI * KKK * NNN) / ((1 - PHI) * AAA + PHI * KKK), this latter 
option permits unmodulated combat potentials to vary with PHI (the phase of 
the intermediate year) unless DDD + 

(6) Step 6 in Figure 1-9 corresponds to the call of subprogram NETMOD 
in order to compute and store what are called the "net CS/CSS moduli" 
implicit in the original results for the baseline and target divisions. In 
general, the modulated scores and CIPs for the baseline and target divisions 
are the results of summation over 16 combat environments and over many en- 
gagements; hence, those results involve the application of possibly \/ery 
many CS/CSS moduli for each weapon type. A measure of the net effect of 
all the summation is given by the ratio of a modulated score to and unmodu- 
lated score (or for that matter, the ratio of a modulated CIP to an unmodu- 
lated CIP). The net CS/CSs moduli are stored in array XNMOD(), whose 
elements are symbolized in Figure 1-9 by FFF and PPP for the baseline and 
target divisions, respectively. Notice that the net moduli depend on 
results of both the CS/CSS Module and the Combat Module. A net modulus for 
the baseline division, for example, is then simply 

FFF = CCC / BBB, or 

(net modulus) = (modulated score) / (unmodulated score) 

which, as already noted, can also be determined as 

(net modulus) = (modulated CIP) / (unmodulated CIP) 

The idea here is to estimate the net moduli for the baseline and target 
divisions and, in the following steps, to estimate net moduli for the inter- 
mediate division, and then apply those net moduli as multipliers of the 
already derived unmodulated CIPs to generate modulated CIPs... 

(modulated CIP) = (net modulus) * (unmodulated CIP) 

but this is jumping all the way to step 9 below. Before that... 

(7) Step 7 in Figure 1-9 corresponds to the call of subprogram DOPHI 
in order to rollup the previously determined sample CS/CSS moduli over the 
12 Red target categories. The results of summation of elements of array 
FAX() are stored in array PHI() for the baseline, target, and intermediate 
divisions. Notice that the elements of array PHI() do not depend on results 
of the Combat Module. 

(8) Step 8 in Figure 1-9 corresponds to the call of subprogram NXMOO 
in order to estimate and store the net CS/CSS moduli of the intermediate 
division. Results dre  stored in array XNMOD() with elements corresponding 
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to the intermediate division symbolized by III in Figure 1-9. In terms of 
the foregoing notation and symbols, 

III - PHI(J,3) * (d-T) * FFF / PHI(J,1) + T * PPP / PHI(J,2)) 

Note that PHI() for all the divisions were determined without reference to 
the Combat Module. FFF and PPP were determined for the baseline and target 
divisions by reference to both the CS/CSS and Combat Modules. It is 
assumed that the missing reference to the Combat Module in the case of the 
intermediate division can be "filled in" as being in proportion to 
corresponding known ratios FFF/PHI(J,1) and PPP/PHI(J,2). Here, an 
"inventory phase parameter" T is introduced. As applied in the above 
expression, T is simply a convexity parameter on the interval 0.00 - 1.0. 
It is intended to reflect how far in "inventory time" the intermediate 
division has progressed from baseline to target inventory. Currently the 
Interpolation Module applies the same value of T to all weapon types. 
Certainly the definition of T can be generalized to depend on weapon type 
in general and inventory in particular; i.e., it may be made a function of 
AAA, GGG, and KKK, if necessary, to make interpolation more accurate. 

(9) Step 9 in Figure 1-9 corresponds to the call of subprogram XMCIP 
in order to estimate and store final modulated CIPs for the intermediate 
division. The results, of course, depend on the foregoing steps. The 
modulated CIPs are stored in array VCIP(), whose elements are symbolized by 
JJJ in Figure 1-9. The computation is implied to multiply the previously 
estimated unmodulated CIPs by the just determined net CS/CSS moduli. 

JJJ = III * HHH 

(modulated CIP) = (net modulus) * (unmodulated CIP) 

At the close of step 9, both the unmodulated and modulated CIPs of the 
intermediate division have been estimated. It remains to determine the 
unmodulated and modulated scores as well as unmodulated and modulated COPs. 
These steps are not shown in Figure 1-9. The steps are performed within 
OUTX, the output subprogram. The scores are generated by multiplying CIPs 
by the corresponding weapon counts from the previously stored inventory 
data. 

(score) = (quantity) * (CIP) 

The COPs are generated by summation of the scores. 

1-17. SOURCE LISTINGS. The source listings for the main and subprograms 
of the Interpolation Module appear in Figures I-IO through 1-34. The 
source listings include some intralinear comments. The following 
paragraphs provide additional commentary. 

1-18. MAIN PROGRAM DOFAX. Figure I-IO presents the source listing of the 
program element DOFAX, the main program of the Interpolation Module. 
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1 C   7 OCT 63 — G. F. C. 
2 C   PROGRAM TO INTEPPOLATE CIPS, UNMOO C MOD, FOR AN INVENTORY 
3 C   'BETWEEN* A BASELINE (BASE) AND AN END OATE (TARGET) INVENTORY 
4 C     BASE MNTERMEDIATE >T6RPET 
5 C 
b C 
7 PARAMETER M=60,N=60,NFUNS=9,NENV=16,NCATS=12 
8 C 
9 C0HM0N/FAr3/FAX«12i60,3),EUT<16I 

10 C0.1M0N/F0RCES/0TY(b0,3) ^    ^ . 
11 C0MM0N/PCLLeT/RSCCREt5,6C,2),UCIPt5,6n,2J jXSCOREI 5,63,2), 
12 1 XCIPt5,60,2) 
13 COMMON/NEWWAL/XUCIPI5i60),XMOO<5,60,3),PHI(6D,3),VCIPI5,60) 
IH C0MH0N/FACT0R/U(9,16,3»,V(9,16,31,S{9,16,3),T(9f16,3)t 
15 1 INDX(16,3I 
16 COMMON/AWPK/IWRK,ISCNT,ITHTPX,ITPDX,IVISXX,IPCSXX,IDAYXX 

ia CHARACTER*1   BW(M),RWCN),UFUN(NFUNS,M),VFUNtNFUNS,f), 
19 1 SFUN(NFUNS,N »,TFLIN(NFUNS,N),EUFUNtNFUNS,NENV ), 
20 2 EVFUNtNFUNS,NENV),ESFUN(NFUNS,NENV),ETFUN(NFUNS,NENtf), 
21 3 UCAT«NFUNS,NCATS,NCATSI,VC8T(NFUNS,NCATS,NCATS), 
22 1 SCAT(NFUN5,NCATS,NCATS) ,TCAT(NFUNS,NCATS,NCATS) 
23 CHARACTER*3 ITHTRX 
24 C 
25 OIMENSION A(NFUNS,NENV),LBCAT»H),LRCATCNJ 
26 LOGICAL VARY 
27 DATA NP0S,MDAY/«t,2/ 
28 C 
29 C ARRAYS 
30 C   
31 C 
32 C   FAXII.J.Kl  BLUE CSCSS MODULI COMPUTED IN USUAL UAY FOR; 
33 C    1=1,12  EVERY 5TH RED WPV TYPE 
34 C    J=1,6C  EACH BLUE WPN TYPE 
35 C    K=l,3   BASE, TARGET, £ INTER FORCES 
36 C   EUT(I)       ENVIRONMENT WEIGHTS ROLLED UP BY POSTURF 
37 C    1 = 1,i*    POSTURE: D.I., D.L., DELAY, ATK 
38 C   QTY(I,J)     UEAPON INVENTORIES 
39 C    1=1,60 WEAPON TYPE 
HO C    J = l,3  BASE, TARGET, £. INTER FORCES 
41 C   RSCORE«I ,J,KI  RAW SCORES 
42 C   UCIP(I,J,K)   UNMODULATED CIPS 
43 C   XSCORElI ,J,K ) MODULATED SCORES 
44 C   XCIP(I,J,K)   MODULATED CIPS 
45 C 
46 C 
47 C 
U8 C   WVAm,J,K,L)   EQUIVALENT TO ABOVE FOUR ARRAYS 
H9 C    1 = 1,5   PEPS, LVEH, HVEH, ACFT , SCLR 
50 C    J=l,60  WEAPON TYPE 

Figure I-10. Source Listing of the Main Program of the 
AFP Interpolation Module 
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51 C    K=l,2  BASF, TARGET, FORCE 
52 C    L:!,*  RSCCRE, UCIP, SCORE, XCIP 
53 C   XUCIPd.J)  INTERPOLATED UNMODULATED CIPS FOR INTER FORCE 
SI* C    1 = 1,5  PERS, LVEH, HVEH, flCFT, SCLR 
55 C    J=l,60 yEAPOM TYPE 
56 C    XNMOD<I,J,K) NET >10DULI 
57 C      1=1,5 PERS, LVEH, HVEH, ACFT, SCLR 
58 C     J=l,60 WEAPON TYPE 
59 C      K=l,3 BASE, TARGET, INTER-FORCE 
bO C    PHI«I,J)  SYNTHETIC MODULI 
61 C      I=-l,60 WEAPON TYPE 
62 C     J=l,3 BASE, TARGET, t INTER FORCES 
63 C    VCIPS<5,6D)  INTERPOLATED MODULATE CIPS FOR INTER-FORCE 
6<t C     1 = 1,5  PERS, LVEH, HVEH, ACFT, SCLR 
65 C     J=l,60 WEAPON TYPE 
66 C 
67 C , 
68 C     READ THE PHASE PARAMETER E WHETHER NEWCIPS SHOULD DEPEND 
69 C        ON TX OR BE CONSTANT BETWEEN BASE AND TARGET YEARS 
70 READC5,1) TX.VAPY 
71 1  FORM*T«I 
72 WRITE<6,2J TX.VARY 
73 2 FORMAT(/' TIME PHASE PAR AMETERz',F«».2, • NEWCIP VAPY = »,L]0) 
71 CALL NONCIV 
75 INFILE=17 
76 CALL GETCAT{LBCAT,M,«BBCAT-FILE'.INFILEI 
77 INFILE=1S 
78 CALL GETCAT(LRCAT,N,'PRCAT-FILE',INFILE) 
7 9 C 
80 CALL GETDAT(M,N,NFUNS,fiENV,UFUN,VFUN,SFUN,TFUN, 
81 1 EUFUN,EVFUN,ESFUN,ETFUN,BW,RW,AJ 
82 C 
83 C    GET THE ORIGINAL CS/CSS FACTORS FOR EACH INVENTORY 
81 C 
85 00 ID 1 = 1,3 
86 CALL USENAM 
87 CALL GETFAC(U«1,1,I),V<] ,1,11,S(1,1,IJ ,T« 1,1,I> ,NFUNS, 
83           1 INOXU.I)) 
89 ID CL0SE(29) 
90 C 
91 CALL GTCATVCUCAT,VCAT,SCAT,TCAT,NFUNS,NCAT) 

93 CALL   ENVUTS ^ 
91 C 
95 IWRK=   25 
96 C 
97 C        GET   BASE,   INTERMEDIATE,    C   TARGET   INVENTORIES 
98 C 
99 CALL GETINV 
100 HRITE(6,101) 

Figure I-10. Source Listing of the Main Program of the 
AFP Interpolation Module 

(page 2 of 4 pages) 
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IDl 
102 C 
103 c 
lOt- c 
105 
106 
107 
loa c 
109 c 
110 c 
111 
112 
113 
im c 
115 c 
116 c 
117 
iia 
119 
120 
121 
122 
123 
12M 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 c 
137 c 
138 c 
139 
IMQ 
1<*1 
l'»2 c 
m3 c 
m4 c 
l'»5 
l<*b 
Itl 
IMS c 
1«»9 c 
150 c 

IDl FORMATC C-ETINV COMPLETE*) 

GET BASE, C TARGET ROLLED UP BLUE SCORES I   CIPS 

CALL GETROL 
WRITE I 6,102) 

102 FORMATl* GETROL COMPLETE') 

CORRECT CIPS FOR EARLIER ROUNDOFFS. 

CALL RECIP 
WRITEt6,ir3) 

103 F0RMAT(* RECIP COMPLETE*) .  . 

GENERATE MEAN MODULI -V- 

DO 60 IF0R=1,3 
00 50 IVIS=1,2 
IVISXriVIS 
DO HO    IP0S = 1,«» 
IP0SX = IP0S ,. 
JPOS^f* 
IFIIPOSX.EQ.^) JP0$=1 
DO 30 IDAY=1,2 
IOAYX=IDAY 
CALL CSCSS(M,N,rFUNS,IVIS,IPOS,TDAY,NENV,UFUN,WFi;N»SFUN, 

1 TFUN, EUFUN,EVFUN,ESFUN,ETFUN,BU,RU,NPOS,NDAY,A,JPOS, 
2 LBCAT,LRCAT,UCAT,UCAT,SCaTiTCAT,NCATS,IFOR) 
URITE(6,1DI») IFCR,IVIS,IPCS,IDAY 

1D*« FORMATl* COMPLETED CSCSS FOR: IF0R = «,I1,' IVISr'.Ht 
1 ' IP0S=',I1,* IDAY=',11) 

3C CONTINUE 
HQ   CONTINUE 
SC   CONTINUE 
6C CONTINUE 

COMPUTE UNMODULATED CIPS FOR INTER-FORCE 

CALL NEWCTP(TX,VARY) 
URITEeS.irS) 

105 FORMATJ* NEWCIP COMPLETE') 

COMPUTE 'NET MODULI' FOR BASE AND TARGET FORCES 

CALL NETMOD 
WRITE<6,ir6) 

106 FORMATC' NETMOD COMPLETE') 

COMPUTE 'SYNTHETIC MODULI' FOR ALL THREE FORCES 

Figure I-IO. Source Listing of the Main Program of the 
AFP Interpolation Module 
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151 CALL DOPHI 
152 WRITE«6,ir7) 
153 1C7   FORMATC   DOPHI   COMPLETE') 
ISf c 
Iff C                    ESTIMATE   THE    'NET   MODULI'   FOR    INTER-FORCE 
156 C XNH0D(IV,IU,3» 
157 C, 
158 CALL NXMODITX) 
159 URITEie.irsi 
1,60 IDS FORMATC* NXMOD COMPLETE') 
161 C 
162 C MODULATE THE INTERFTRCE UCIPS 
163 C VCIPfIV,IU)=XNM0D«IV,IW,3)*XUCIP«IV,IW) 

Its CALL   XMCIP 
166' WRITEt6,lD9) 
167 109   FORMATl*    XMCIP   COMPLETE') 
168 C 
169 e GENERATE INTER-FORCE TARTY-LIKE REPORT 
170 C 
17^ CALL OUTX 
172 WRITE(6,110) 
173 lie FORMAT(* OUTX COMPLETE') 
171 C 
175 CALL DMPMCD 
176 WRITEtb.lll) 
177 111 FORMATC* CMPMCO COMPLETE') 

179 STOP 'DONE' 
180 END 

Figure I-IO. Source Listing of the Main Program of the 
AFP Interpolation Module 
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a. Lines 7-25 declare the reference, working, and scratch arrays of the 
main program. 

b. Line 70 obtains the inventory phase parameter and the value of VARY 
from the runstream. Line 74 calls subprogram NONDIV to read the indices of 
Blue nondivisional weapons for exclusion from COP computations. 

c. Lines 75-91 obtain data that support the CS/CSS moduli computation 
as described in Appendix E on the CS/CSS process. There is one exception 
here in the Interpolation Module, Lines 85-89 obtain three sets of CS/CSS 
factors, one each for the baseline, target, and intermediate divisions  In 
a single execution of the CS/CSS Module described in Appendix E, only one 
set of CS/CSS factors is input. 

d. Line 93 calls ENVWTS to obtain a set of 16 combat environmental 
weights. It is assumed that the same set of 16 weights is applicable to 
al1 three divisions. 

e. Line 99 calls GETINV to obtain the three inventories corresponding 
to the baseline, target, and intermediate divisions. 

f. Line 105 calls GETROL to obtain the previously generated final 
combat potentials of the baseline and target divisions. 

g. Line HI calls RECIP to determine more precise values of CIPs than 
read by GETROL. GETROL reads CIPs as formatted in the final combat ooten- 
tials files. More precise CIPs may be estimated by dividing the weapon 
scores by the weapon quantities. 

h. Lines 117 and 135 define the limits of a quadruply-nested loop 
structure for the determination of sample CS/CSS moduli. The outer loop is 
over the baseline, target, and intermediate divisions. This looping over 
three different divisions differs from the practice of the CS/CSS Module 
Itself where only one of these would be examined in a single execution. 
Another diference within the Interpolation Module is attention only to the 
12 Red weapon (target) categories instead of to the full 60 weapon tyoes as 
in the CS/CSS Module. The loops over visibility and day/night are 
degenerate. It is only the combat posture loop that is nontrivial among 
combat environmental indices. 

i. Line 139 calls NEWCIP to compute the unmodulated CIPs of the inter- 
mediate division in one of two ways depending on the value of VARY. 

j. Line 145 calls NETMOD to compute the net CS/CSS moduli for the base- 
line and target divisions. 

k. Line 151 calls DOPHI to sum the CS/CSS Module over the Red weapon 
(target) categories, thereby producing the so-called "synthetic moduli." 
Synthetic moduli are generated for baseline, target, and intermediate 
divisions. 
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1. Line 158 calls NXMOD to estimate the net CS/CSS for the intermediate 
division from the net moduli of the baseline and target divisions, from the 
synthetic moduli of all three divisions, and from the inventory phase 
parameter. 

m. Line 155 calls XMCIP to estimate the modulated CIPs for the inter- 
mediate division as products of the net moduli and the unmodulated CIPs. 

n. Line 171 calls OUTX to complete the computation of final combat 
potentials for the intermediate division and to output the complete 
results. Both unmodulated and modulated CIPs are already known upon entry 
to OUTX. OUTX multiplies the CIPs by inventory quantities to determine the 
unmodulated and modulated scores. OUTX sums the scores in order to deter- 
mine the COPs. OUTX writes Blue combat potentials of the intermediate 
division to unit 30. 

0. Line 175 calls DMPMOD to dump the array of net CS/CSS Module for 
checking purposes. 

p. Line 179 terminates normal execution of the Interpolation Module. 

1-19. SUBPROGRAM CSCSS. Figure I-ll presents the source listing of sub- 
program CSCSS of the Interpolation Module. This subroutine is 
substantially the same as the one employed in the CS/CSS Module and as 
described in Appendix E. The main differences peculiar to the version here 
are: 

a. Line 14 declares arrays FAX() and ENT(). FAX() stores moduli for - 
each of the 12 Red weapon (target) categories. The Interpolation Module 
saves sample moduli in FAX() rather than outputting them to a file as is 
the case in the CS/CSS Module. EWT() provides the environmental weights by 
combat posture. The Interpolation Module, within a single execution, rolls 
up moduli by posture. 

b. Within a single Interpolation Module execution, CSCSS is required to 
generate moduli for three divisions. 

c. Line 66 limits the Red weapon loop to the first weapon in each of 
the usual 12 target categories. 

d. Red moduli are not computed or saved. 

e. Line 101 applies a combat posture weight to the most recently com- 
puted modulus and updates the corresponding element of array FAX(). 
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1 SUBROUTINF C S C S S C w , N , N F UNS , I V I S , I "0 S , I D A Y , .ME N V , 
2 *UFUN,VFUN ,SFUN,TFUN,EUFUN,EVFUN ,ESFUN ,ETFUM, 
3 *3w,R»,NP0S,NDAr,A,JP0S,LBCAT,LRCAT, 
4 *UCAT,VCAT,SCAT,TCAT,NC,IFOS) 

6 PARAMETERNBSTEP=1,NRSTEP=1 

5 CHARACTER*! 3 W (I" ) , R W ( N ) , U FU N < N F UNS , *< ) , V FU N ( N FUN <: , "^) , 
,? *SFUNCNFU',S,N),TFUN(NFUNS,N),EUFUN{SFUNS,NENV),EVFUN(NFUNS,NE,SV), 
10 *ESFUN (NFUNS,NENV) ,ETFUN(NFUNS,NENV) ,N0, 
11 *UCAT (NFUNS ,MC ,NC ) ,VCAT(NFUNS ,NC,NC) ,SCAT(NFUNS,MC,?JC) , 
12 *TCAT(NFUNS,VC,NC) 
13 C 
1*            ' C0"«f«0N/FAy3/FAX (12,60,3) ,EWT(16) 
15 airEMSION    A CNFUNS ,NFNV) ,L9CAT(«1) ,LRCAT(N) 
16 C 
17 NO='N' 
1£ C 
15 C: A U,V,S, OR T ELEMENT IS BUILT AS THE DIAGONAL OF A HYPER- 
20 C PARALLELOPIPED FOR THE L-TH EN V I R PNf« E NT : 
21 C ELE = SQRT(SU^'(A(K,L)*F(K) *2;<)/SUM(A(K,L) ;<) ) 

22 C IN CURRENT FORM, 50ES NOT DEPEND ON FORCE MASSES OR RATIO''" 
24 C 
25 C ARRAYS S THINGS : 
2e- C A(K,L)            wT OF K-THFUNCT IN L-TH ENVIRONMENT. 
27 C BF                 VLUFNETFACTOROVERALLFUNCTS.L'^NVIR. 
11 C RF                 SiEDNETFACTOROVERALLFUNCTS.LENVIR. 
29 C ewd) SU, WHETHER BLUE TYPE I AFFECTED. 
30 C RW(J) SW,  WHETHERRFDTYPEJ  AFFECTED. 
31 G UfUN(K,I) SW, .HETHER K fUNCT AFFECTS 3-TYPE I U'S. 
li C VFUN(lf,I) SW, .HETHER K FUNCT AFFECTS B-TYPE I V'S. 
53 C SFUN(K,J) SW, .HETHER K FUNCT AFFECTS R-TYPE J S'S. 
3j C TFuNO<,J)         SW, WHETHER < FUNCT AFFECTS R-TYPC J T'S. 
35 C EUFUN<K,L) SW, WHETHER K FUNCT 8 L tNVIR AFFECT U'S. 
36 C EVFUN(IC,L) SW, .HETHER K FUNCT g L ENVIR AFFECT V'S. 
37 C ESFUN(K,L) SW, WHETHER K FUNCT S L ENVIR AFFECT S'S. 
2| C ETFUMK.L)       SW, .HETHER K FUNCT S L ENVIR AFFECT T'S. 
39 C UCATCi;:, J , n      SW, .HETHER K FUNCTION, R-TYpc j, ANC B-TYPE I 
f f C A F F E C T U' S . 
♦•I C VCAT(K,J,n      SW, .HETHER K    FUNCTION, R-TYPE J, AND B-TYPe I 
7-2 C AFFECTV'S. 
'3 C SCAT(K,J,n      SW, WHETHER K FUNCTION, R-TYpc j, ANO C-TYPE I 
**!- C AFFECTS'S. 
^5 C TCAT(K,J,n      SW, WHETHER K FUNCTION, R-TYPE J, ANO B-TYPE I 
^6 C AFFECT    T'S. 

*.& C COI«PUTE    INDEX    OF    ENVIRONMENT 
49 C 
50 LENV=(IVIS-n*NPOS*NOAY+(IDAY-n*NP0S+IPOS 

Figure I-ll. Source Listing of the Subprogram CSCSS of the 
AFP Interpolation Module 

(page 1 of 2 pages) 
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LENVJ = (IVIS-1)*NP0S*NDAY-f(IDAY-1)*NP0?+JP0S 

53 C     COMPUTE NORM 
54 C 

51 
52 C 

55 AC=0.0 
56 A0=0.0 
57 

A0=0.0 
DO 5C J F = 1 ,NFUNS 

58 AC = AC+A ( JF,L£NV) 
AD = AO + A ( J F ,L£NVJ ) 
CONTINUF 

59 AD = Ali-»fl( 
60 50 CONTINUF 
61 '• 
62 
63 
64 .^.n. 
65 IRC=0 

DO 1000 IB=1,^ 
IF (BW(IB).EQ.NO) GO TO 1000 
IBCAT=LBCAT(IB) 
IRC=0 oJ 1n L-u 

66 DO 900 IR=1,N,5 
67 BF=1.0 
68 IRC=IRC*1 
69 RF=1.0 
70 IF (RW( IR) .Ea.NO) 60 TO 900 

1RCAT=LRCAT(IR) 
RR=0.0 
86=0.0 
DO SCO J F = 1 ,NFUNS 
U = 1 .0 

71 
72 
73 
74 
75 
76 
77 
78 
79 
SO 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
9 3- 
94 
95 
96 
97 
98 aB = Bfci + A(JF ,LENVJ*UVST 
99 800 CONTINUF 
100 BF=SaRT(8e/AC) 
101 FAX(IRC,IB,IFOR)=FAX(IRC,IB,IFOR)*EWT(LENV)*BF 
102 900 CONTINUE 
103 1000 CONTINUE 
104 RETURN 
105 END 

Figure I-ll. Source Listing of the Subprogram CSCSS of the 

AFP Interpolation Module 

(page 2 of 2 pages) 

IF(ESFUNCJF.LENV) .EQ.NO) GO TO 730 
IF(SCATrjF, IRCAT, IBCAT) .EQ.NO) GO TO 73C 
S = FS(JF , I FOR,LENV) 

770 T=1.C 
IF(TFUN(JF ,IR ) .EQ.NO) GO TO 740 
IF (ETFUN(JF,LFNV) .EQ.NO) GO TO 7^0 
IF(TCAT(JF , IRCAT, IBCAT) .EQ.NO) GO TO 74C 
T=FT(JF ,IFOR,LENV) 

740 CONTINUE 
UVST=(U*V)/(S*T) 

I = M V JF , I FOR, LENV) 
740 CONTINUE 

UVST=(U*V)/(S*T) 
UVST=UVST*UVST 
BB = BB + A(J F,LENV)*UVST 

600 CONTINUE 
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1-20. SUBPROGRAM DOPHI. Figure 1-12 presents the source listing of sub- 
program DOPHI of the Interpolation Module. DOPHI simply arithmetically 
averages the sample CS/CSS moduli over Red weapon (target) categories in 
array FAX() and stores the means in array PHI(). The function is performed 
for each division (lines 10-18 loop), each Blue weapon type (lines 11-17 
loop),.and each target category (lines 13-15 loop). 

1 SUBROUTINE DOPHI 
■2 C0MM0N/F0RCES/QTY(£C,3) 
3 COMMON/POLLBT/RSCORE(5,60,2) ,UCIP(5,60,2) ,XSC0RE(5,6C,Z) 
4 1 X C I P ( 5 , 6 Q , 2 ) 
5 C01»^ON/VEWVAL/XUCIP(5,6C),XNWOD(5,60,3), 
6 1PHI(60,75 ,VCIP(5 ,60) 
7 CO"^M0N/FAX3/FAX(12,60,5),EWT(16) 
£ 3=1.0/12.0 
9 CALL2EP0(PHI,1SC) 

10 00 300 IF0R=1 ,3 
11 . DC 200 IP=1,60 
12 P = C.C •: ■ 
-13 DO 100 TC=1,12 
1* P = P+ FAX(IC,13,I FOR) 
15 100  CONTINUE 
16 PHI(IE, IFOR)=P*Z 
17 200  CONTINUf^ 
18 300  CONTINUE 
19 RETURN 
2C END 

Figure 1-12. Source Listing of the Subprogram DOPHI of the 
AFP Interpolation Module 

1-21. SUBPROGRAM ENVWTS. Figure 1-13 presents the source listing of sub- 
program ENVWTS of the Interpolation Module. ENVWTS reads a complete set of 
16 combat environment weights (line 3). 

1 S U t R C U T I \ r P ,\ V '* T S 
2 C 0 N- "^ 0 N / r A y 3 / r A X ( Z 1 c : ) , c W T C 1 ' ^ 
3 K E A D ( 5 , -I ) (f: w T (I ) , i = 1 , V ) 
4 1    F 0 R M A T ( ) 
5 i^ E T Ll R \ 
t ■                - N D 

Figure 1-13. Source Listing of Subprogram ENVWTS of the 
AFP Interpolation Module 
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1-22. FUNCTION SUBPROGRAMS FS, FT, FU, AND FV. Figures 1-14, 1-15, 1-16, 
and 1-17 present the source listings of subprograms FS, FT, FU, and FV of 
the Interpolation Module. These functions return CS/CSS factors corre- 
sponding to Red measure. Red countermeasure, Blue measure, and Blue 
countermeasure, respectively. The first argument, JZ, is simply the index 
of the CS/CSS function of current interest. The functions are generaliza- 
tions of those employed in the CS/CSS Module. The generalizations add the 
formal arguments IFOR and IE within the function calls. The argument IFOR 
is necessary because the Interpolation Module must discriminate among base- 
line, target, and intermediate divisions. The argument IE is necessary 
because the Interpolation Module must match each combat environment with an 
environmentally correct set of CS/CSS factors by means of the pointer 
references in lines 3. The reference arrays U(), V(), S(), and T() are 
three-dimensional in the Interpolation Module but only one-dimensional in 
the CS/CSS Module. 

1 FUNCTIO^J FS f JZ , IFOR.IE) 
I y0!;^ON/FACT0R/U(9,16,3) ,V(9,16,-'),S(9,16,3),TC9,16,3},IN0X(1o,3) 

4 FS=S(JZ,IEX,IFOR) 
■5 RETURN 
6 END 

Figure 1-14. Source Listing of Subprogram FS of the 
AFP Interpolation Module 

FUNCTION FT(JZ , I FOR , IE) 

iEX-iNDXCIfc,IFORj 
FT = T{ JZ , lEX,1F0R3 
RETURN „ 
END 

Figure 1-15. Source Listing of Subprogram FT of the 
AFP Interpolation Module 

t FUNCTION FU(JZ,IF0R,IE) 
2 C0Mf«0N/FACTOR/U(9,16,3),V(9,16,?),S(9,16,3),T(9,16,3),INDX(16,3) 
3 IEX=INOX CIE,IF0R) 
4 FU = U ( JZ , lEX ,IF0R) 
5 RETURN 
6 END ■   ■ 

Figure 1-16. Source Listing of Subprogram FU of the 
AFP Interpolation Module 
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1 FUNCTION    FV(JZ , IFOR,IE) 
I "^;?10N/MCT0R/U(5,16,3),V(9,16,3),S(9,16,3),T(9,16,3),INDX(16,3) 
4 FV=V(JZ,IEX,IFOR) 
5 RETURN . - ,., I 
6 ■        £N0 ,v 

Figure 1-17. Source Listing of Subprogram FV of the 
AFP Interpolation Module 

1-23. SUBPROGRAM GETCAT. Figure 1-18 presents the source listing of sub- 
program GETCAT of the Interpolation Module. The subroutine is taken from 
the CS/CSS Module. GETCAT reads and stores an array of indices indicating 
the weapon categories to which weapon types belong. 

1 SU6R0UTI'>iE GETC AT(LCAT,N, FNAi'-E, INFILE) 
I CHARACTER RD£RR*8 0,FNAME*10 
3 DI'^ENSION LCAT(N) 
4 READ<INFILS,.10C,ERR = 11C) (LCAT(n,I = 1,N) 
5 100 FORMAT(?X,1013) 
6 GO TO 12G 
7 lie READ(G,115) RDERR 
8 115 F0R"^AT(ASC5 
9 PRINT*, 'ERR IN READING ', FNA.YE, '  FECORD= ', RDERR 

10 STOP 
11 12C PRINT*, 'AT END - ', FNAME 
12 RETURN 
13 END 

Figure 1-18. Source Listing of Subprogram GETCAT of the 
AFP Interpolation Module 

a. Argument LCAT is the address of the array in which category indices 
are to be stored. 

b. Argument N is the length of array LCAT. 

c. Argument FNAME is the name of the source file. 

d. Argument INFILE is the number of the unit on which the source file 
is located. 
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1-24. SUBPROGRAM GETDAT. Figure 1-19 presents the source listing of sub- 
program GETDAT of the Interpolation Module. The subroutine is taken from 
the CS/CSS Module. GETDAT reads and stores four kinds of data needed in 
the CS/CSS moduli generation process. GETDAT is described in Appendix E. 

1 
2 
T 
4 
5 
6 
7 
3 
9 

10 
11 
12 
13 
14 
15 
16 
17 
la 
19 
20 
21 
22 
23 
24 
25 
26 
27 
23 
29 
30 
31 
32 
23 
34 
35 
36 
37 
30 
39 
4Q 
41 
42 
43 

lOu 

15Q 
200 

250 

SUBROUTINE ScTDAT(M,N,NFUNS,NENV,UfU.M,VFUN, 
♦SFU?<,TFUN,EUFUN,EVFUN,ESFUN,ETFUN,3W,PW,A) 

CHA3ACTFR RDtRR*5G,FNAME*10 

CHARACTER*! B W ( r ) , RW(N), U F UN ( N FUN S , ^ ) , V FUN ( N FUNS , .-I) , 
*SFUN (NFUNS ,NtNV) , TFUN(NFUNS,NENV) , EUFUN ( NFUNS , NEN V) , 
*EVFUN(NFUNS,NFNV), ESFUN(NFUNS,N£NV), ETFUNCNFUNS.NENVJ 

DIMENSION A (NFUNS ,NENV3 

FNAV|E='ADAT1 FILE' 
READ (11,1 CO,£''R=310)  (BW(I),I=1,M) 
READ (11 ,1C0,cRR=310) (RW(I),I=1,N) 
F0P«AT(5X ,10A1) 
PRINT*, 'AT END - ', FNAME 

FNAWE='ADAT? FILE' 
DO 150 1=1,*1 
REAO(12,2C0,£<>R=31O)  (UFUN(K,I),VFUN(K,n,SFUN(K,I), 

*TFUN(<,n,K=1,NFUNS5 
CONTINUE 
F0RMAT(5X ,9(4A1 ,lxn 
PRINT*, 'AT E^iD - ', FNAME 

FNAME='ADAT7 FILE' 
00 250 L=1,N£NV 
fiEA0(13,200,ERR=310) (EUFUN(K,L),EVFUN(K,L),£SFUN(<,L), 

*ETFUN(K,L) ,K = 1,NFUNS) 
CONTINUE 
PRINT*,  'AT END - ',  FN«^1E 

300 

310 
315 

32; 

FNA-* 
READ 
FORM 
GO T 
READ 
FORM 
PRIN 
STOP 
PR IN 
RETU 
END 

14,300,fcRR=310)  ((A(K,L) ,K = 1,NFUNS),L=1,NENV) 
T (5X ,9Fa.4) 

£='ADAT4 FILE' 
( 
A 
0 320 
(0,315) RDERR 
AT(A3C) 
T*,  'ERR IN READING »^NAWE , PECORD= RDt RR 

T*, 'AT END - 
RN 

FNAME 

Figure 1-19. Source Listing of Subroutine GETDAT of the 
AFP Interpolation Module 

1-25. SUBPROGRAM GETFAC. Figure 1-20 presents the source listing of sub- 
program GETFAC of the Interpolation Module. The subroutine is generalized 
from the CS/CSS Module. The original GETFAC is described in Appendix E. 
It is used differently in the Interpolation Module. The two-dimensional 
arrays U(), V(), S(), and T() "seen" by GETFAC within the Interpolation 
Module are only subarrays within larger, three-dimensional arrays. The 
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added dimensions corresponds to the 16 combat environments and to the 
baseline, target, and intermediate divisions. GETFAC is called separately 
for each of these divisions. On each call the arguments U, V, S, and T are 
given different addresses corresponding to the different divisions. 

1 SUPROUTINE GETFAC(U,V,S,T,NFUNS,INDX) 
2 CHARACT?R«SG R 0 E (? R 
3 DIMENSION U(^JFUNS ,16) ,V(NFUNS,16) ,S (NFUNS ,16) , 
4 1 T(NFUNS,16),INDX(16) . =>. 
5 C 
6 READ (5,2) (INDX <I) ,1 = 1,16) 
7 2 fCRMATO 
e 90 READ(29,1C0,£ND=12Q,ERR = 110) (IF , U( I , I E) , V(I , I E ) , S( I , I E ) , 
9 1 T (I , IE), 1 = 1(NFUNS) 

10 IOC F0RMAT(7X, I2,4F?.^) 
11 "   GO TO 9C 
12 110 READ(0,115) RDERR 
13 115 FORP«AT(Ai;C) 
2t PRINT*, 'ERR IN READING ADATS FILE', '  RECORD= ', RDERR 
15 STOP 
16 12J PRINT*, 'AT END - ADAT5 FILE' 
17 RETURN 
18 END 

Figure 1-20. Source Listing of Subroutine GETFAC of the 
AFP Interpolation Module 

1-26. SUBPROGRAM GETINV. Figure 1-21 presents the source listing of sub- 
program GETINV of the Interpolation Module. GETINV reads and stores the 
inventories of the baseline, target, and intermediate divisions from files 
in the format accepted by the Combat Module. The three files are attached 
to unit 29 in succession dynamically within GETINV. 

a. Lines 8 and 25 define the limits of the loop over baseline, target, 
and intermediate divisions. 

b. Line 9 reads the name of the file corresponding to the division of 
interest. 

c. Line 11 concatenates the file name within a string (PUSE statement. 

d. Line 12 calls system routine FACSF to execute the @USE statement. 

e. Lines 14 through 16 read the first 13 records simply to bypass them 
because they do not contain inventory information. 

f. Lines 19-23 read 60 records containing the inventory quantities for 
the Blue weapon types. The desired quantity is the first entry of a 
record. 
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1 S U E R C U T I \ E G L T I ', V 

3 CHARACTFR*:;CINSTR 
4 CMA^ACTFR*3 0F^4^'P 
5 C  LOGICAL SOURCE CF IWEMORv FILES 
t I S 0 R ^ 2 9 
7 C  LOOP CVEP FASE, TACcgj^ ^K^Q INTERVCCTATE INVFNT0FI==S 
8. OOICOClFOP-1,3 
9 RtAj(S,1)FKA^E ,. 

10 1       F 0 R ^ A T(A 3 C) 
11 INSTR='3US£ i'=,'//FNAVt 
12 CALL FACSFCINSTR) 
13 J F 0 R = IF 0 R 
1i D01CQI=-',13 
15 READ(ISCR,2) 
It.       1:: C 0 N T i N U F • . •' 
17        2   F 0 R '^ A T ( 1 X ) 
1 a C 
1? DC9C0lc=1,6n 
2 C I B X = ] 3 
21 REAi;(I£Oft,3,£^iD=^?GC,ERR = 3GGG)3TY(IP,IFOR) 
22 3   POR^A-^C ) 
23 9"'CC0\TINU'^ 
2'- CLCSidSOR) 
25       1CQ0 CONTINUF 
it R E T J R \' 
27 C 
2c       2Q0Q v,RITE(6,4} I»X,F\fl^E 
29 A   FOR'^ATC PRE MAIL'RE END AT WPN ',I-',-' IN FIcE ' , e-""^) 
3C STOP  'INVP\!)' 
31 C 
3 2       ^ C 0 >j w R I T fc ( 6 , 5 ) I 3 X , F ^, A ,v, E 
33 5   FCR-'ATC rf;s ^j ,^p,^, ',;?,' IN    FILi^ ',A-0) 
3A STOP'INVFRR' 
3: C 
3 t f NL 

Figure 1-21. Source Listing of Subprogram GETINV of the 
AFP Interpolation Module 

1-27. SUBPROGRAM GETROL. Figure 1-22 presents the source listing of sub- 
program GETROL of the Interpolation Module. GETROL reads and stores the 
combat potentials of the baseline and target divisions. Combat potentials 
are stored in array WVAL(5,60,2,4), which is the superarray of arrays 
RSC0RE(5,60,2), UCIP(5,60,2), XSC0RE(5,60,2), and XCIP(5,60,2). The latter 
store unmodulated scores, unmodulated CIPs, modulated scores, and modulated 
CIPs, respectively. The CIPs are later replaced by more precise values by 
subprogram RECIP. 
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1 SUBROUTINE GcTROL 
2 C       RETRIEVE BASE AND TARGET FORCE ENVIRONMENTAL ROLLUPS 
3 C   6.E.C.  60CT3 3 
(, OI^EfiSION   X(5),ISCNTR(6,25,ISCNTT(12),JRECS(12) 
5 EQUIVALENCE (I SCNTR , ISCNTT) 

■6 COMMON/A«R</IWRK,IDUM,KTHTR,JTPD ,JVIS ,JPOS ,JOAY 
7 COMMCN/GLOBAL/IBFORtIRFOR , JCASE 
8 COMMON/NA^E/FNAME 
9 COMMON/ROLLBT/WVAL(5 ,60,2,4) 

10 CHARACTF8«5C INSTR 
IT CHARACTER»20FNAMEiONAME,DONE 
12 CHAPACTER*3    KTHTR 
13 DATAISCNTR/ 
U 1 110,130,150,170,111 ,151, 
15 2 120,140,160,180,121 ,161/ 
16 DATA JRECS/ 
17 1 1,2,3,4,1,2, 
IS        ,21 ,2,3,4,1,2/ 
19 C  '   READ OUTPUT RECORD IDENTIFIERS 
20 READ(5,4) KTHTR,JTPD,JVIS,JPOS,JDAY,IBFOR , IRFOR,JCASE 
21 4 F0RMAT(A3,14,313 ,2X6,15) 
22 C 
23 IPRNT=6 
24 C     LOGICAL SOURCE OF ROLLUP FILES 
25 IS0R=29 
26 D0NE='D0NE' 
27 C 
28 CALL ZEROCWVAL,2400) 
29 1 FORMATO 
3 0 IS ID 5 = 0 , 
31 C 
32 GOTO 95 
33 90 CLOSE(ISOR) 
34 95 CALL GETFILCFNAfE) 
35 IF(FNAME. EQ.DONE) RETURN 
36 ISIOE=ISIOE+1 
37 
38 ■ ONAME=FNA«E 
39 «RITE(6,3)FNAME 
40 3   F 0 R M A T(1X,A 2 3) 
4t INSTR='3USE 2'', ' / / ON A ME / / ' . ' 
42 CALL FACSF(INSTR) 
43 C 
44 100 CALL GETREC (ISCNT, IWPN,X,ISOR) 
45 DO 2C0 1=1,12 
46 IF (ISCNT.NE.ISCNTTd) ) GOTO 200 
47 IS=I 
48 GOTO 300 
49 200 CONTINUE 
50 WRITE(IDRNT,2)ISCNT 
51 2    FOfiMAT</'    UNRECOGNIZABLE    RECORD    TyPE=',I5/) 
52 IERR1=IERR1+1 
53 IF ( IfePRl .LT.10)    GOTO    100 
54 STOP    'IERR1' 
55 C 
56 30Q IREC=JRECS(IS) 
57 IFdS .GT.4) GOTO OQ 
58 C 
59 C 
6C C HEREIFWEAPONRECORDKEAD 
61, DO4S0l=1,5 
6,2-'%. *rfVAL(I,IWPN,ISIDE,IREC)=X(I) 
63 '■'      450CONTINUE 
64 • GOTO 100 ^ 
dS C 
66, C 

Figure 1-22. Source Listing of Subprogram GETROL of the 
AFP Interpolation Module 
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a. Lines 4-12 declare the necessary arrays and variables. 

b. Lines 13-15 initialize ISCNTR() with the indices of the record types 
contained in the files read by GETROL. Lines 16-18 initialize JRECS() with 
the indices of the types of combat potentials corresponding to the record 
types read by GETROL. 

c. Lines 20-21 input identifiers to be included in final combat 
potential output records. 

d. Lines 23-26 initialize several variables. 

e. Line 28 calls ZERO to initialize the storage array WVAL(). 

f. Line 34 calls GETFIL for the name of the file to be read. 

g. Line 35 checks to see if no more files need be read. 

h. Line 41 concatenates the file name within string gUSE instruction. 

i. Line 42 calls system routine FACSF to attach the file of interest to 
unit 29. 

j. Line 44 calls GETREC to read onerecord from the file of interest. 

k. Lines 45-49 identify the type of record. 

1. Line 56 sets the index of the combat potential type from the identi- 
fied record type. 

m. Line 57 checks whether the record just recorded is beyond the first 
four types. If so, all information of interest has already been read from 
the file; so go back to line 33 to close the file. 

n. Lines 51-63 store the five components of combat potential from the 
record just read in the appropriate five-vector within array WVAL(). 

0. Line 64 transfers control back to line 44 to read another record. 

1-28. SUBPROGRAM GETREC. Figure 1-23 presents the source listing of sub- 
program GETREC of the Interpolation Module. GETREC reads a record from a 
file containing final combat potentials. GETREC returns the index of the 
record type via argument ISCNT, the index of the weapon type via argument 
IWPN, and the five components of combat potential via the five-vector X(). 
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67 SUBROUTINE GtTREC(ISCNT,IWPK,X,ISOR) 
68 Olf^ENSION X(5) 
69 C0*1MON/NAME/FNAi"E 
70 CHARACTER F\'A ^E'S 0 , <THTR X ♦Z 
n READdSOR ,1 ,eND = 100) I S C NT , K THTR X , J T POX , J V I S X , J PO SX , J 0 A Y X , 
72 1 I«PN,X(1) ,X(2) ,X(3),X(43 ,X(5),TBF0RX,IRF0RX,JCAS'^X 73 IR=IR+1 
74 RETURN 
75 1 FORWAT(I5,A3,I4,2I3,15,5F10.3,2I6,I5) 
76 C 
77 100 WRIT£(6,2) IR, FNAME 
7S STOP 'IERR2' 
75 2 FORMAT (' LAST RECORD READ = ', I6,2X,A2Q) 
SO £N0 
61     G 

Figure 1-23. Source Listing of Subprogram GETREC of the 
AFP Interpolation Module 

1-29. SUBPROGRAM GETFIL. Figure 1-24 presents the source listing of sub- 
program GETFIL of the Interpolation Module. GETFIL reads a file name from 
the runstream and returns the name via the argument FNAME. 

g ^ S U : R C U T I ,\ E G E T F I L ( F \ A ^ c ) 
5 3 C H A 3 A C T ? R * 2 C F \ A ^' P 
5 A !< E A D ( 5 , 1 > F N A M t^ 
<J 5 R E T U c \ 
Hi. 1 FOS'^ATd^"") 
fc 7 t \' D 

Figure 1-24. Source Listing of Subprogram GETFIL of the 
AFP Interpolation Module 

1-30. SUBPROGRAM GTCATV. Figure 1-25 presents the source listing of sub- 
program GTCATV of the Interpolation Module. GTCATV reads and stores Y/N 
values specifying the CS/CSS functions by Blue and Red weapon categories 
that may be included or excluded during generation of CS/CSS moduli. The 
subroutine is taken from the CS/CSS Module. 
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1 SUBROUTINE    GTCATV(UCAT,VCAT,SCAT,TCAT,NFUNS , NO 
2 C 
3 CHARACTER*! UCAT(NFUNS,NC,NC),VCAT{NFUNS,NC,NC), 
4 *SCAT(NFUNS,NC,NC),TCAT(NFUNS,NC,NC) 
5 C 
C CHARACTER*80RDBRR 
7 C 
8 C 
9 DO 60 K = 1 ,12 

1C DO 50 1=1 ,9 
11 • READ (16,1C0,tRR = 110) <UCAT(I , J,K;) ,VCAT( I , J,<} , 
12 *SCAT(I,J,K),TCAT(I,J,K),J=1,12) 
13 50 CONTINUE 
14 60 CONTINUE 
15 ICC FORMAT(6X,12(1X ,4Ain 
1o GO TO 12Q 
17       110 READ(0,115)RDFRR 
12        115 TOR'<AT(AS0) 
19 PRINT*, 'ERR IN READING ACATS FILE', '  RECORD= ', RDER9 
20 STOP 
21 120 PRINT*, 'AT END - ACATS FILE' 
22 RETURN 
23 END 

Figure 1-25. Source Listing of Subprogram GTCATV of the 

AFP Interpolation Module 

1-31. SUBPROGRAM NETMOD. Figure 1-26 presents the source listing of sub- 
program NETMOD of the Interpolation Module. NETMOD computes the ratios of 

modulated to unmodulated scores for baseline and intermediate divisions and 
stores the results in array XNMOD(). The ratios are the "net CS/CSS 
moduli" derived from the final combat potentials. 

1 SUBROUTINE NET"O0 
2 COMMON/F0PCES/QTY(3,60J 
3 COMMON/ROLLPT/RSCORE(5,60,2) ,UCIPC5,60,2) ,XSC0RE(5,60,2) , 

5 COM>1ON/NEWVAL/XUCIP(5,60),XNMO0(5,60,3),PHI(6r,3),\/CIP(5,6; 
6 DO 300 IF0R=1,2 
7 DO 200 IB=1,60 
5 DO ICG IV=1,5 
9 R=RSCORe(IV,IB,IFOR) 

10 IF(R.LE.Q.O) GOTO 100 
11 XNMOC(IV,IB,IFOR)=XSCORE(IV,IB,IFOR)/R 
12 100 CONTINUE 
13 200 CONTINUE 
14 30GC0NTINUE 
15 RETURN 
16 END 

Figure 1-26. Source Listing of Subprogram NETMOD of the 

AFP Interpolation Module 
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1-32. SUBPROGRAM NEWCIP. Figure 1-27 presents the source listing of sub- 
program NEWCIP of the Interpolation Module. NEWCIP computes unmodulated 
CIPs for the intermediate division and stores the results in array XUCIP(). 
The CIPs are derived from the corresponding CIPs of the baseline and target 
divisions and their inventories. If VARY=.FALSE., a weapon has the same 
unmodulated combat potential in any intermediate division for given base 
and target divisions. VARY+FALSE. corresponds to original "standard" AFP 
practice. If VARY=.TRUE., a weapon's unmodulated combat potential may vary 
with the phase parameter, TX, if its potentials differ between base and 
target divisions. 

1 SUBROUTINE NEWCIP(TX,V APY) 
2 CCM»«CN/»^OI'Crs/QTY C6C,3^ 
3 CCMMCN/ROLLBT/RSCORE(5,60,2),UCIP(5,6C,2),XSCORe(5,60,2), 
4 1XCIP(5 ,60,2) 
5 CC!«ir«ON/\'EWVAL/XUCIP(5,6C),XfiMOD(5,60,3), 
6 lPHI(dO,!),VCIP(5,60) 
7 LOGICAL VARY 
8 IF(VARY) GOTO 300 
9 0020018=1,60 

10 iH=QTY(Ib,1; 
t1 QJ=QTY(I3,2) 
12 Q=QH+gj 
12 IF(Q.LE.C.O) GOTO 200 
14 QQ=1.0/Q 
15 DO 100 IV=1,5 
16 XUCIP (IV, I3) = (QH*UCIP(1V,IB, 1 )+'5j*tJCIP(IV,IB,2n *Qa 
17 100 CONTINUE 
Is 200CONTIMUE 
19 RETURN 
2C 30Q TX1=1 .0-TX 
21 00 5CC IB=1,60 
22 3H=aTY(IB,1) 
2 3 aj=QTY(IB,2) 
24 Q=QH+QJ 
25 IF(a.LE.C.O) GOTO SCO 
26 QQe=TXl»QH 
27 QQT=TX*GJ 
28 Qfi=1.0/(aQ8+QQT) 
29 DC4C0IV=1,5 
30 XUCIPdV, IB) = (QQE*UCIP(IV,IPi,1) ♦ 
31 1  GQT*UCIP (IV , IB ,2) ) *Q(i 
32 400 CONTINUE 
33 5 0 0 C 0 N TIN U £ 
34 RETURN 
35 END 

Figure 1-27. Source Listing of Subprogram NEWCIP of the 
AFP Interpolation Module 

1-33. SUBPROGRAM NXMOD. Figure 1-28 presents the source listing of sub- 
program NXMOD of the Interpolation Module. NXMOD computes and stores "net 
CS/CSS moduli" for the intermediate division. The net moduli for the in- 
termediate division are computed from the net moduli of the baseline and 
target divisions and from the synthetic moduli of all three divisions. 
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1 
2 
3 
4 

e 
7 

9 
10 
11 
^2 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 .^^        .v„. 
26 ENDI F 
27 ENOIF 
28 

LSE 
00 3CC IV=1,5 
XNHOD (I V, I« ,3)=P3*XN 
CONTINUE 
It n I F 

28 C 
29 lOQu CONTINUE 
3C     C 
31 RETURN 
32 C 
33 END 

Figure 1-28. Source Listing of Subprogram NXMOD of the 
AFP Interpolation Module 

■ a. Lines 5 and 29 define the bounds of a loop over the Blue weapon 
types. 

b. Lines 6 and 7 set the quantities of weapon type EW in the baseline 
and target divisions into scratch variables Ql and Q2, respectively. 

c. Line 8 checks whether the weapon type IW is present in either base- 
line or target division. If not, the type is skipped. 

d. Lines 9-11 set scratch variables PI, P2, and P3 to the synthetic 
moduli of the weapon type IW in the baseline, target, and intermediate 
divisions, respectively. 

e. Computation of the net modulus depends on whether the weapon type of 
interest is present in both baseline and target divisions or in just one of 
them. 
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(1) Line 12 checks for the weapon being in both divisions. If so, 
then the formula in lines 14 and 15 is applied to all five components of 
combat potential within the loop bounded by lines 13 and 16. 

(2) If the weapon type is present only in the baseline division, the 
formula in line 20 is applied for all five components of combat potential 
within the loop bounded by lines 19 and 21. 

(3) If the weapon type is present only in the target division, the 
formula in line 24 is applied for all five components of combat potential 
within the loop bounded by lines 23 and 25. 

1-34. SUBPROGRAM OUTREX. Figure 1-29 presents the source listing of 
subprogram OUTREX of the Interpolation Module. OUTREX is called by 
subprogram OUTX to output a single record (for one type of combat 
potential) of the file of final combat potentials of the intermediate 
division. 

S U = R 0 U T I \ F    0 U "^ R "^ X ( I R c C , I W P \ , X ) 
D I ,v' E \ S 10 ,N    X ( 5 ) 
CCi'''^ON/««R</IWORK,IDU'^fKTMTP,JT^D,JVIS,JPO::,,J 
CGf'«G\/CL03AL/IEF0F. ,I!?fOR,JCASE 
CHAPACTFk*3    <THTS 

1 
2 _____,.,.. 
3 CCl''■'^ON/««R</IWORK,IDU'^fKTMTP,JT^D,JVIS,JPO::,,Jl:^AY 
4 
5 
,6 e 

t 1    I « P \ , X (1 ) , V ( 2 ) , X ( 3 ) , X U ) , X { 5 } i I B F 0 ^ i i 0 F c = i J C i S ' 
9 

1C c 
11 u c 
13 

CGf'«G\/CL03AL/IEF0F. ,I!?fOR,JCASE 
CHAPACTFk*3    <THTS 

wRITE(3':',1)    IRF. C,<ThT5,JTPD,JVIS,JP0S,JDAv, 
1    I«P\,X(1),v(2),x(3),X(A),X{5},IBFO!?,I''FC=,JCi 

R E T L' R \ 

1    F0RKAT(T5,A:,I4,3I3,I5,'^F1G.3,2T6,I5) 

£ N D 

Figure 1-29. Source Listing of Subprogram OUTREX of the 
AFP Interpolation Module 

a. Argument IREC is the index of the record type to be output. 

b. Argument IWPN is the index of the weapon type. 

c. Argument X is the address of the five-vector containing the 
components to be output. 

1-35. SUBPROGRAM OUTX. Figure 1-30 presents the source listing of 
subprogram OUTX of the Interpolation Module, OUTX serves several purposes, 
OUTX outputs the final combat potentials of the intermediate division. 
When OUTX is called from the main program, the unmodulated and modulated 
CIPs have already been determined. OUTX multiplies the CIPs by the 
inventory quantities in order to compute the corresponding unmodulated and 
modulated scores. OUTX also accumulates the scores in order to determine 
the unmodulated and modulated COPs. 
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1 SUBROUTINE OUTX 
2 COf«10N/NEWVAL/XUCIP(5,fcC),XNMOO(5,60,!),PHI(6C,3),>/CIP(5,60) 
3 C0MM0N/F0RCES/QTY(6C,3) 
4 CO^"^CN/^ODIV/9NCW (60) 
5 LOGICALBND* 
6 '. Oir«ENSIONBCOPS(5,2),X(5) 

&• C        BLUE REC TYPES/11C,130,150,170,111,151/ 
9 C 

10 CALL ZEROCBCOPS,10) 
11 c 
12 DC 1000 IW=1,60 
13 C 
14 Q=QTY(IW,3) 
15 IF(Q.LE.C.Q)GOT01000 
16 DO ICO IV=1,5 
17 IF(XUCIP(IV,IW) .GT.C.O) GOTO 200 
18 100 CONTINUE 
19 GOTO 1000 
20 C 
21 C UNMOCULATEDSCCRE 
22 20G 00 300 IV=1 ,5 
23 x(I V)=Q*xuciP(IV , iw) 
24 IFONOWdW))    GOTO   300 
25 '., 3C0PS(IV,1)=BC0PS(IV,1) + X(IV) 
26 3C0 CONTINUE 
27 CALL OUTREX (110 ,IW,X) 
28 C UNMODULATED CIP 
2? CALL OUTREX(130 ,IW,XUCIP(1 ,IW)) 
30 C f«ODULATED SCORE 
31 00 ^CO IV=1,5 
32 X( I V) =Q*VCIP( IV , IW) 
33 IF(3NDW(IW)) GOTO 400 
36 „  3C0PS(IV,2)=BC0PS(IV,2)+X(IV) 
35 400 CONTINUE 
36 CALL OUTRCX(150,IU,X) 
37 C MODULATEOCIP 
II CALL 0UTREX(17Q,IW,VCIP(1,IW)) 

40 1000 CONTINUE 
41 C 
42 C UNMODULATED BCOP 
43 C 
44 CALL OUTREXdII ,0,SCOPS(1 ,1 ) ) 
4 5 C 
46 C MODULATED BCOP                    r 
47 C 
^8 ■    CALL OUTREXd 51 ,0,aCOPS(1 ,2) ) 

50 RETURN 

Figure 1-30. Source Listing of Subprogram OUTX of the 

AFP Interpolation Mociule 
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a. Line 10 calls subprogram ZERO to initialize array BCOPS() to 0.0. 

b. Lines 12 and 40 define the bounds of a loop over Blue weapon types. 

c. .Line 14 sets scratch variable Q to the quantity of weapon type IW in 
the intermediate division. 

d. If there are no weapons of type IW in the intermediate division, 
line 15 transfers control to the end of the weapon type loop, thereby skip- 
ping the current weapon type. 

e. Lines 16-18 check whether the current weapon type possesses at least 
one nonzero component of its unmodulated CIP. If not, line 15 transfers 
control to skip the current weapon type.       .   . 

f. Lines 22-26 put the unmodulated score in scratch vector X() and, if 
the weapon is divisional, add the score to the unmodulated COP. 

g. Line 27 calls OUTREX to output the unmodulated score for weapon type 
IW. 

h. Line 29 calls OUTREX to output the unmodulated CIP for weapon type 
IW. 

i. Lines 31-35 put the modulated score in scratch vector X() and, if 
the weapon is divisional, add the score to the modulated COP. 

j. Line 36 calls OUTREX to output the modulated score for weapon type 
IW. 

k. Line 38 calls OUTREX to output the modulated CIP for weapon type IW. 

1. Line 44 calls OUTREX to output the unmodulated COP. 

m. Line 48 calls OUTREX to output the modulated COP. 

1-36. SUBPROGRAM RECIP. Figure 1-31 presents the source listing of 
subprogram RECIP of the Interpolation Module. RECIP computes and stores 
values of unmodulated and modulated CIPs for the baseline and target 
divisions. RECIP provides more precise values of CIPs than are available 
directly from the files of final combat potentials. RECIP simply divides 
the scores read from the combat potential files by the corresponding weapon 
quantities. 
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1 SUBROUTINE R£CIP 
2 C        DIVIDF SCORES EV QUANTITIES FOR CLE»NER ORIGINAL CIPS 
3 C0Mf«0N/R0LL3T/wVAL(5,6G,2,4) 
4 COMMON/F0RCES/QTY(6C,33 
5 C. 
6 DO 1000 IF0R=1,2 
7 DO 900 IW = 1 ,60 
& 
9 

U ■   ■ 
12 
r:3.    8 00 
14 9 0G >.>.„, x„v.. 
15 100Q CONTINUE 
16 C 
17 RETUSN 
18 C 
19 END 

DO 1000 IF0R=1,2 
DO 900 IW = 1 ,60 
Q = QTY (IW, I FOR) 
IF(Q.LE.O.O) GOTO 9CC 
DC SCO IVAL=1,5 
-(VAL(IVAL,IW,IF0R,2)=WWAL(IVAL,!>.,IF0R,n/a 
krfVAL(IVAL,IW,IF0R,4)=WVAL(IVAL,IW,IF0R,3)/(3 
CONTINUE 
CONTINUE 
r r\ M T T Ki n c 

Figure 1-31. Source Listing of Subprogram RECIP of the 
AFP Interpolation Module 

1-37. SUBPROGRAM USENAM. Figure 1-32 presents the source listing of 
subprogram USENAM of the Interpolation Module. USENAM reads a file name 
from the runstream, builds an (3USE instruction containing the name, and 
then calls system routine FACSF to attach the file to unit 29. 

1 SUfBROUTTNFiJSFNIA^- 
2 CHARACTFR«3'3    F'JAvtr 
3 CHARACTER*5 0    TNSTP 
4 ^ E A 0 ( 5 , 1 )     F S^ A -^ c 
5 1       F0R-''AT(A2G} 
6 I N S T R =    ' ^-USE    ? 5 , ' / / c M A ?•• E 
7 CALLFACSr(Ii\SiP) 
b- RETURN 

Figure 1-32. Source Listing of Subprogram USENAM to the 
AFP Interpolation Module 

1-38. SUBPROGRAM XMCIP. Figure 1-33 presents the source listing of 
subprogram XMCIP of the Interpolation Module. XMCIP performs the last step 
in computation of modulated CIPs of the intermediate division. Modulated 
CIPs are stored in array VCIP(), The subprogram simply multiplies the 
previously determined net CS/CSS moduli and unmodulated CIPs to yield 
modulated CIPs. XMCIP is structured as a doubly-nested loop. The outer 
loop runs over the Blue weapon types. The inner loop runs over the five 
components--personnel, light armored vehicles, heavy armored vehicles, 
aircraft, and scalar. 
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1 SUE^RCUT^NF    X*iriP 
I C0f*'V!CN/NE'AVAL/xijCIP(5,t^),Xi^"O0(5,60,'^),PHiCt'',"'}, 
: 1  Vc 1F (5,cC) 
^ c , 
i C 
t DC   icr   I „ = i ,i.? : .,; 
7 DC    ^C    IV=1,5 ■':. 

V C I P ( I V , I W ) = A N ^' C D ( I V , I « , 3 ) * X U C I ° ( I V , I U ) 
V 9CC0MINUF 

I C 1 0 C      C 0 M I N' u E 
II RETURN 
1c END 

Figure 1-33. Source Listing of Subprogram XMCIP of the 
AFP Interpolation Module 

1-39. SUBPROGRAM ZERO. Figure 1-34 presents the source listing of 
subprogram ZERO of the Interpolation Module, ZERO initializes a real array 
to 0.0. Argument X is the address of the array to be zeroed, and argument 
N is the length of the array. 

1 S IJ jr fi c ti TI ,\ f i' E" c c V , \ ) 
t D I K E N S I C N X (;^ ) 
I 00 ur 1 = 1,"! 
4. X ( I) = C . C 
5 1C Q  CONTINUE 
t SETUfiN 
7 ..END 

Figure 1-34. Source Listing of Subprogram ZERO of the 
AFP Interpolation Module 

1-40. SUBPROGRAM DMPMOD. Figure 1-35 presents the source listing of 
subprogram DMPMOD of the Interpolation Module. DMPMOD lists the contents 
of the array XNMOD() for postrun inspection. In theory, the derived net 
moduli of the intermediate division should lie "between" the net moduli of 
the baseline and target divisions. 
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1 SUBROUTINE O^PMQO 
2 C        G.E. COOPER -- 3/6/34 
3 •      C0M!«ON/NEWVAL/XUCIP(5,60),XNMOD(5,60,3),PHI(6P,3),VCiP(5,60) 
4 C 
5 00 1000 iw=1,*0 
I DO 9C0 ID=1,3 
7 WRIT£(6,1) ID,IW,PHI<I*,ID),(XN»'0[)(K,IW,ID),K = 1,5) 
8 900 CONTINUE 
9 W R I T £ ( 6 , 2 ) 

10 1000 CONTINUE 
11 RETURN 
12 1 FORMATC CIV=',I1,' WPN=',I2,' PHI=',F6.3,' ^"00=',5F?.3) 
13 ^>   2 FORMATC ') 
14 END 

Figure 1-35. Source Listing of Subprogram DMPMOD of the 
AFP Interpolation Module 

1-41. SUBPROGRAM NONDIV. Figure 1-36 presents the source listing of 
subprogram NONDIV of the Interpolation Module, NONDIV reads a list of Blue 
nondivisional asset indices and sets elements of the local vector BNDW() 
accordingly. Values stored in BNDW() assure that only divisional assets 
are included in the computation of unmodulated and modulated COPs. 

i: S li 5 R Q U T I \ E    N U Ni D I V 
Z C                              G . . .      C 0 0 P ? ri     - -     ^ / 1 1  / c A 
3 DI'^E><?IONMBND!<(r''"} 
4 . C ■:>< •^ Ci N / N 0 D IV / ? N' D « f c C ) 
5 L 0 G I C A L    3 \ 0 '-• 
t' C 
7 30KCI = 1,6J 
b ■..                             3NDW ( I ) =. f^ALb F . 
9 IDuCOMIN'UF 

I 0 . ,C 
II R E A D (;, 1 3    \ ? ■>* D I V , ( .M ? N r >(I ) , : = 1 , » - V : I V ) 
M 1    F 0 h '^ ,t T (: 
13 C 
1 ^ D 0    2 G n    ! = 1 , N 3 *.' D I V 
15 B N D * (N 5 N' D V ( n ) =: . T p u E . 
16 2 G J    C 0 NT I N U !^ 
17 C 
Tc R'-. TUPM 
19 END 

Figure 1-36. Source Listing of Subprogram NONDIV of the 
AFP Interpolation Module 
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1-42. MAP ELEMENT MAPDOFAX. Figure 1-37 presents a listing of the MAP 
element for collection of the program elements of the Interpolation Module. 

1 a^'^.P ,3CD0FAX.INTFRO0 
2 IN 'GDOFAX.DO'^Ay 
I IN ^JDOFAV.CSCSS 
4 I '.' 3 C D 0 F A X . C 0 i^ H ! 
5 : \' "* U D 0 r A A . F ^ V y, T S 
t IN'COOFAX.rs 
7 I N 3 Q D 0 F A X . F T 
d IN 33DOFAX.FU 
9 I^ :'JDOFAX.rV 

1G IN 30DOFA-<.GETCAT 
11 IN 3 a D 0 F A ,x . G £ T D fl T 
12 IN 3 o D 0 F A X . G E T F A C 
13 IN ■'GDOFAX.Gc'^INV 
1^* IN 30DOFAX.6E'RCL 
1^ IN 3JD0FAX.6TCATV 
16 IN 3UCOFAX.NE"^V,OD 
17 IN' "^ u D 0 F A X . N e W C I P 
1i IN 3wD0FAX.NX^0D 
19 IN 3CDQFAX.0UTKEX 
2 C IN! 3 C D 3 F A X . 0 U T X 
2 1 IN 3 o D C F A X . P L CIP 
2 2 I "■' 3 C C 0 F A X . U S F N A >i 
23 IN 3 2DOFAy.yv!CI- 
2 4 IN 3 0 D 0 F A X.Z E 5 0 
2S IN 3GDC='AX.D'*1o>lCD 
2 c IN 3 C D 0 F A y . N 0 N D I V 
7 t 

Figure 1-37. Listing of the MAP Element for Collection of the 
Program Elements of the AFP Interpolation Module 
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APPENDIX J 

KEY TO AFP OUTPUT REPORTS 

J-1. OVERVIEW. The AFP System consists of many processes: computer pro- 
grams, runstream generators, runstreams, and input, intermediate, and out- 
put data. Among all processes and programs, AFP draws somewhat arbitrary 
distinctions between major and minor modules. This short appendix provides 
a key to many available input, intermediate, and results data reports. 
Figure J-1 provides the standard view of the AFP System as displayed in 
many other appendices of this document. In some cases, a "report" may not 
be more than a straightforward listing for record. 

J-2. REPORT KEY. Table J-1 lists AFP report-like output and the locations 
of the principal corresponding descriptive material within this documenta- 
tion. Many descriptions include material on the included data. Any one 
preprocessor may consist of more than one computer program. 
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Table J-1. Key to AFP Output Record Copy and 
Report Examples and Descriptions 

(Page 1 of 2 pages) 

Record copy or 
report 

Block # 
In Fig J-1 

Related 
process 

Location of descriptions 
and/or examples 

Basedata 6-8 Combat 
preproc 

Annex I to Appendix D 
Annex VIII to Appendix D 

Weapon-on-weapon 
preferences 

\ B Combat 
preproc 

Annex II to Appendix D 

Range distribution 1 Combat 
preproc 

Annex III to Appendix D 

Casualty factors 3 Combat 
preproc 

Annex IV to Appendix D 

Participation factors and 
engagement characteristics 

2 Combat 
preproc 

Appendix V to Appendix D 

SSPKs 4 Combat 
preproc 

Annex VI to Appendix D 

Allocation scoreboard 21 Combat 
preproc 

Appendix 
D-4c 

D, paragraph 

Killer/victim scoreboard 20 Combat 
preproc 

Appendix 
D-4d 

D, paragraph 

Quality assurance report 
(QAREP) 

19 Combat Appendix 
D-4e 

D, paragraph 

CS/CSS input 9 CS/CSS 
preproc 

Annex I to Appendix E 

CS/CSS factors 10 CS/CSS 
preproc 

Annex I to Appendix E 
Annex II to Appendix E, 

Figure E-II-9 

Special CS/CSS module input 15 CS/CSS 
Module 

Annex II 
Figures 
E-II-8 

to Appendix E, 
, E-II-2 to 

CS/CSS moduli 14 CS/CSS 
Module 

Annex II 
Figure 

to Appendix E, 
E-II-10 
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Table J-1. Key to AFP Output Record Copy and 
Report Examples and Descriptions 

(Page 2 of 2 pages) 

Record copy or 
report 

Block # 
in Fig J-1 

Related 
process 

Location of 
and/or 

descriptions 
examples 

Special Merge Module in 
(CVALS and FRACTS) 

put  16 CBT/CS/ 
CSS Merge 
Module '^ 

Appendix F, 
F-3 and F 

Figures 
-4 

Raw combat report 17 CBT/CS/ 
CSS/Merge 
Module 

Appendix F, Figure F-5 

Partial combat 
potentials 

IS CBT/CS/ 
CSS/Merge 
Module 

Appendix B, 
Appendix F, 

Figure B-7 
Figure F-5 

Final combat 
potentials 

24 Rollup 
& Stats 
Module 

Appendix B, 
Appendix G, 

Figure B-6 
Figure G-3 

Statistical reports 24 Rollup 
& Stats 
Module 

Appendix G, 
and G-5 

Figures G-4 

Division comparison 25 Division 
Compare 
Reporter 

Appendix H, Figure H-3 

Interpolated final 
combat potentials 

28 Interpo- 
lation 
Module 

Appendix I, Figure 1-3 
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APPENDIX K 

KEY TO AFP RUNSTREAM GENERATORS 

K-1. OVERVIEW. The AFP System consists of many processes: computer 
programs, runstream generators, runstreams, and input, intermediate, and 
output data. Among all processes and programs, AFP draws somewhat 
arbitrary distinctions between major and minor modules. This short 
appendix provides a key to the AFP Systems runstream generators. Figure 
K-1 provides the standard view of the AFP System as displayed in many other 
appendices of this document. Lines in Figure K-1 with names containing the 
string "SSG" refer to report generators written in the UNIVAC Symstream 
language. 

K-2. RUNSTREAM GENERATOR KEY. Table K-1 lists AFP runstream generators 
and the locations of the principal corresponding descriptive material 
within this documentation. Most descriptions include not only material on 
the generators but also examples of generated runstreams. As noted in many 
of the descriptions, the generators must be regarded as generic in the 
sense use of the generators may require modification of more than the SGSs. 
For example, many of the generators contain embedded user IDs. In the 
past, it has been the practice to change such IDs globally via the UNIVAC 
system editor rather than to define and redefine SGSs, 
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Table K-1. Key to AFP Runstream Generator 
Descriptions and Examples 

Runstream 
Block # 

in Fig K-1 
Related 
process 

Location of descriptions 
and/or examples 

Prepare combat 
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GLOSSARY 

Allocation. The term has two uses within AFP: 

a. The AFP process of determining how many of each weapon type are to 
engage how many of each opposing weapon type. The process depends on input 
engagement preferences of weapon types for the opponent's weapon types and 
on the starting and surviving quantities of weapons. Allocation occurs at 
the beginning of each AFP day. 

b. The AFP process of determining how many conflicts occur at each 
range and in each environment. (Current AFP practice is to limit each run 
of the AFP Combat Module to a single combat environment. Hence, allocation 
to environment is trivial.) This allocation process follows the one 
described above. In-between weapons are assigned to generalized duels at 
very  close to the average odds generated by the first allocation process. 
The duels are distributed to ranges and environments. All the duels at the 
same range in a single environment comprise a conflict. 

Assignments. For each combination of opposing types, the AFP Combat Module 
maintains a cumulative count of the numbers of times weapons are involved 
in the specific type-on-type conflicts. A weapon is counted as many times 
as it is assigned to conflicts. For example, a weapon that survives two 
conflicts and is killed in its third conflict involving the same type 
opponent is counted three times and contributes "3" to the tally of 
assignments in that type-on-type matchup. The tallies of assignments are 
usually reported only if Combat Module diagnostics are "turned on." 

BAPD (Blue Attack Against Prepared Defense). One of the standard AFP 
combat postures. The Red to Blue division ratio in BAPD is 1:3. 

CIP. See Combat Item Potential. 

Class. Within AFP, if the word class appears alone, it usually refers to a 
weapon class. A weapon class is generic, e.g., the tank class, the rotary 
wing aircraft class. Weapons of a specific model belong to the same weapon 
type (see type). 

Combat Item Potential (CIP). In strict terms, CIP refers only to those AFP 
measures of individual item combat potential that include results over all 
16 combat environments with CS/CSS modulation. A CIP consists of five 
components: personnel, light armor, heavy armor, aircraft, and scalar. 
The scalar is a target-value-weighted sum of other components. The first 
four components may be produced with or without weighting by target values. 
If target value weighting is applied to the "personnel" component, that 
component then includes some weighted weapons, usually small arms, as well. 
The AFP system generates intermediate results in the same format as 
strictly defined CIPs. These intermediate values are usually referred to 
as "partial CIPs." The strictly defined CIPs, in these terms, are "final 
CIPs." A CIP is an estimate of a weapon's potential achievement during the 
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first half of its lifetime. The estimate of achievement is strictly 
relative to the context of the analysis, i.e., relative to the quantities 
and qualities of friendly and opposing weapons in the specified combat 
environments at specified environmental weights. 

Combat Item Score. For a type item, the product of that item's CIP, and 
the starting number of that item in a division. 

Combat Organization Potential (COP). The sum of all the combat item scores 
of a division. In accord with the convention described for Combat Item 
'Potentials (CIPs), COP refers to division potential weighted across all 16 
combat environments and with CS/CSS modulation. Similarly, the distinction 
between partial and final COPs is made. 

Combined Preference and Participation Factor. For indirect fire weapons, a 
single factor which is the product of the preference and participation 
factors separately input and defined for direct fire weapons. (See 
Preference Factor and Participation Factor.) 

Conflict. A collection of pure type-on-type direct fire duels at a 
specific range and environment. Only one weapon type from each side 
participates in the duels of a conflict. In current AFP practice, an AFP 
conflict lasts 2.01 minutes. There are four successive conflicts in an AFP 
day. The survivors of one conflict may participate in the succeeding 
conflict on the same day. Weapons cannot enter another kind of conflict on 
an AFP day. That is, once assigned to an opposing type weapon, range, and 
environment, a weapon (as long as it survives) spends the day so engaged in 
all conflicts. The logical structure of the AFP Combat Module is such that 
it loops over all the duels in a conflict for the same shot cycle (see Shot 
Cycle) before proceeding to the next shot cycle for all those same duels. 

Conflict Duration. Current AFP practice is for all conflicts (and, hence, 
duels) to last 2.01 minutes. The 0.01 minute is to avoid possible 
ambiguity with weapons with refire times that might fall exactly on the 2- 
minute mark. Direct fire may cease in less than 2.01 minutes if a weapon's 
targets are depleted. However, the "duel" continues in order that 
survivors of the direct fire exchanges remain liable to attrition from 
continuing indirect fire. 

COP. See Combat Organization Potential. 

Counterbattery Fire. The AFP Combat Module makes a distinction between two 
roles of indirect fire weapons. Indirect fire against ordinary direct fire 
weapons is treated as an add-on to the otherwise pure direct fire type-on- 
type engagements, conflicts, and duels. In those cases, the indirect fire 
weapons may inflict damage, but they do not receive fire from the direct 
fire weapons or from other indirect fire weapons. Indirect fire weapons 
can only suffer attrition when they, too, are treated as direct fire 
weapons. Counterbattery fire, just in AFP terms, is represented as direct 
fire engagements, conflicts, and duels between indirect fire weapons. The 
main difference here is that the indirect fire weapons are not subject to 
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direct fire detection logic. Counterbattery fire logic is complicated 
inasmuch as the other indirect fire weapons assigned to fire at direct fire 
weapons may also fire at those counterbattery weapons treated as direct 
fire weapons. 

CS/CSS Modulation. The process performed by the CBT/CS/CSS Merge Module by 
which the CS/CSS moduli generated by the CS/CSS Module is applied to or 
merged with results of the Combat Module. The results of type-on-type 
engagements represented by the Combat Module are multiplied, after the 
fact, by moduli corresponding to the specific type-on-type matchups. 

CS/CSS Moduli. Multipliers produced by the AFP CS/CSS Module for 
application to results of the AFP Combat Module. The moduli reflect 
weapon-type-on-weapon-type adjustment factors reflecting independent 
analyses of opposing divisions' combat support and combat service support 
functions. In current AFP practice involving up to 60 friendly and up to 
60 opposing weapon types, the CS/CSS Module generates 7,200 moduli, many of 
which possess identical values. 

Day. In AFP terms, an abstraction consisting of a given number of 
successive conflicts. In current AFP practice, a day consists of four 
conflicts, and a Combat Module run consists of 2 days. The allocations of 
initial or surviving weapons occur at the beginning of AFP days. 

Deep Range. In current AFP practice, the farthest of the six ranges 
represented in direct fire engagements within the AFP Combat Module are 
reserved for targets of indirect fire. Equipment in the deep range may 
include that belonging to headquarters and command posts, moving forward, 
or remaining in reserve. 

Detection. The process by which a potential direct fire shooter determines 
a target. The detection routines in the AFP Combat Module were adapted 
from the CARMONETTE versions and apply logic developed at the Night Vision 
Laboratory and Combined Arms Center. A weapon not credited with detecting 
a target by the referenced detection routines may return fire after a 
specified number of shots have been fired by its opponent(s). Indirect 
fire weapons are assumed to have been assigned targets prior to the first 
conflicts represented within the AFP Combat Module. 

Detection Time. The term, as used within AFP, is partly a misnomer. The 
Combat Module's detection routines return a "detection time," which may be 
\/ery  large to indicate nondetection. A first shot is fired by a direct 
fire weapon when its so-called detection time has elapsed. Hence, 
detection time is time to first shot in the special world of AFP. 
Furthermore, AFP does not represent the flight time of projectiles. Hence, 
detection time is also the time to first round impact to first impact from 
the beginning of the detection sequence. 

Direct Fire. Most direct fire represented within the AFP Combat Module 
conforms to the usual notion of fire along line of sight. However, AFP 
applies its direct fire logic (less detection) to indirect, counterbattery 
fire. 
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Duel. The smallest weapon-on-weapon interaction represented within the AFP 
Combat Module is a duel. However, AFP generalizes the dictionary one-on- 
one definition of a duel to include one-on-N, where N can be one or more. 
In all AFP duels, at least one side possesses just one weapon in a duel. 
The sides in a duel are separated by a fixed range. A weapon within a duel 
may only fire upon its opponent in that same duel. ,: 

Engagement. In the hierarchy of combat interaction, AFP uses the term 
engagement to mean the interactions between direct fire weapons of a single 
type on each side. One result of the AFP allocation process of the first 
kind is to decompose the inventories of both sides into engagements. For 
example, one engagement may consist of m of M total DRAGONs versus n of N 
total T-62 tanks. The AFP allocation process of the second kind 
distributes the m-on-n engagement into duels, distributes the duels by 
range and environment (only one environment in current AFP practice), and 
then groups all duels at the same range and environment into a conflict. 
(See also Duel and Conflict.) In principle, opposing inventories of 60 
different weapon types on each side may be composed into 60 x 60 = 3,600 
engagements which may be distributed into many thousand of duels and then 
regrouped into smaller numbers of conflicts. 

Environment (often prefixed as combat environment). The condition under 
which a conflict within the AFP Combat Module is assumed to occur. In 
current AFP practice, all conflicts within a single Combat Module run occur 
under the same combat environment. In principle, the Combat Module permits 
multiple environments within a single run; however, other AFP modules 
cannot correctly process the results of multienvironment Combat Module 
runs. Combat environment combines three features: 

a. Posture (currently four: Red Attack against Prepared Defense 
(RAPD), STATIC, Red Attack against DElaying defense (RADE), and Blue Attack 
against Prepared Defense (BAPD). 

b. Visibility (currently two: clear and degraded). 

c. Brightness (currently two: day and night). 

Combinations of these features yields 4 x 2 x 2 = 16 distinct combat 
environments. All 16 environments are included in standard AFP 
application. 

Environmental Site. The logic of the AFP Combat Module permits combat to 
be represented for different combat environments at different sites. 
Indeed, the representation of different environments within a single Combat 
Module run requires different sites. Although input to the Combat Module 
permit designation of multiple sites, current AFP practice is to represent 
only one environment and only one site per run. Exercise of the multisite, 
multienvironment option in the Combat Module is discouraged because other 
AFP System modules do not include the same option. 

External Loss. If nonzero external loss factors are input to the AFP 
Combat Module, the corresponding fractions of otherwise available weapons 
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will be debited at the beginning of each AFP day. "External" loss factors 
provide a way to degrade weapon availabilities as a result of causes 
"external" to the AFP Combat Module. 

Fractional Lifetime. AFP indices of combat potential are estimates of the 
potential achievements of weapons or organizations at some specified 
fractional loss of many types of weapons. In current AFP practice, that 
fraction is set to one-half. Hence, for those weapons subject to 
fractional lifetime criterion, AFP potentials are "half-life" potentials. 

Half-life Potential. See Fractional Lifetime. 

Indirect Fire.  Indirect fire within the AFP Combat Module "jery  nearly 
conforms to the usual notion of area fire on direct fire and weaponless 
targets. AFP introduces a special wrinkle by permitting indirect fire to 
fall on the special AFP counterbattery versions of direct fire engagements. 

Interpolation. AFP interpolation is a special process performed by the AFP 
Interpolation Module. As currently implemented, interpolation permits Blue 
CIPs and COPs to be estimated for divisions with inventories "between" base 
and target divisions whose final combat potentials are already known. 
Interpolation is of the order of 100 times as fast as application of the 
full AFP process. Among other things, the "between" inventory must not 
include any weapon type not belonging to the base or target division. 

Modulated. Term applied to components of combat potentials indicating that 
CS/CSS moduli have been applied. (See CS/CSS moduli.) 

Odds Class. A result of the AFP Combat Module's allocation process of the 
first kind is the distribution of weapon types against opposing weapon 
types. If M weapons of a type are allocated against N weapons of an 
opposing type, the overall weapon ratio is M:N. The Combat Module 
decomposes the M:N into AFP duels (always only one of at least one weapon 
type in each duel) at odds of q:l and (q+l):l. The odds classes of the 
duels are q:l and (q+l):l. There are never more than two odds classes. 
There may be a single odds class. Note that the effect is to produce one 
or two odds classes as close as possible to the average odds M:N given that 
each duel include no more than one of the weapon types. 

Participation. The AFP Combat Module accepts participation factors among 
its input. Such factors should lie on the closed interval 0.0 to 1.0. The 
factors provide a way for the Combat Module to withhold some otherwise 
available weapons on each AFP day. Weapons may fail to participate for any 
of many reasons not represented in the Combat Module. Unlike external 
losses, nonparticipating weapons are not considered permanent losses. 

Preference. Perhaps the most novel notion applied within AFP is that of 
weapon engagement preferences. Every weapon type has a preference for 
engaging each of the opposing weapon types. A preference factor must lie 
on the interval 0.0 to 1.0. For any one weapon type, the sum of its 
preference factors for all opposing weapon types must neyer  exceed 1.0. 
Preferences apply only to direct fire weapons. Inasmuch as AFP represents 
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counterbattery fire as special direct fire, indirect fire weapons may have 
nonzero preference factors for one another; and those factors for any one 
weapon may sum to less than 1.0 permitting the remaining weapons of the 
type to engage in ordinary indirect fire. A zero preference need not 
prevent a weapon from engaging an opposing type if the opposing weapon has 
a nonzero preference for the weapon in question. Indeed, AFP modifies 
opposing preferences by adjusting them one-half the way toward their common 
mean. Preferences are applied within the AFP allocation process of the 
first kind. Final allocation depends not only on the modified preference 
factors but also on the opposing inventories. Weapons will not be 
allocated against preferred weapons that do not exist. 

RADE (Red Attack against DElaying defense). One of the standard AFP 
postures. The Red to Blue division ratio in RADE is 4:1. 

Range. The AFP Combat Module distributes direct fire duels over six 
ranges. In current AFP practice, the standard ranges are at 250, 500, 
1,000, 1,500, 2,500 meters, and at "deep" range. 

Range Distribution. AFP Combat Module input include range distributions 
for opposing pairs of weapon types. A fraction is specified for each of 
the six AFP ranges. The fractions across the six ranges should total 1.0. 
Duels are distributed in accord with the input fractions. Only whole duels 
are distributed. One consequence of distributing only whole duels is that 
fewer than six duels cannot possibly "occupy" all six ranges. The first 
duel is assigned to the range with the highest fraction. The next duel is 
assigned to the next highest fraction. The range distribution is performed 
for each odds class (never more than two odds classes) independently. 

RAPD (Red Attach against Prepared Defense). One of the standard AFP combat 
postures. The Red to Blue division ratio in RAPD is 3:1. 

Refire Time. The mean refire times of weapons are specified by input to 
the AFP Combat Module.  Indirect weapon refire is not considered subject to 
randomness. Direct fire weapons are assumed to possess refire times 
lognormally distributed with the input means and with standard deviations 
equal to the means. 

Score. See Combat Item Score. 

Shot Cycle. The AFP Combat Module does not "keep time" in the sense of 
usual combat models or simulations. Within the Combat Module before a duel 
begins, the Module calculates how many shots would be fired within the 
alloted time given the numbers of weapons and their refire times. When a 
duel begins, the Combat Module counts shots instead of time. In general, 
the underlying time increments from shot cycle to shot cycle will be 
unequal. The inequality may arise because opposing sides may be firing 
weapons with different refire times and because refire times are drawn as 
lognormally distributed variates. , ,_ 

Stage. See Shot Cycle. For most purposes, an AFP stage may be considered 
a synonym for an AFP shot cycle. However, a subtle distinction can be 
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drawn. The AFP Combat Module loops over all the duels of a conflict for 
the same shot cycle in each duel before processing the next shot cycle in 
any duel. In these terms, a shot cycle appears to be a feature of a duel, 
and a stage appears as the collection of the same shot cycle across duels. 

STATIC. One of the standard AFP combat postures. The Red to Blue division 
ratio in STATIC is 1:1. 

Supertroop. This possibly misleading term has nothing to do with the 
quality of troops. AFP adopted the term to represent aggregation of 
weapons, usually small arms. Representation of individual small arms had 
led to prohibitively long Combat Module execution times. Experiments with 
riflemen treated as groups of 10 were successful. Such grouping came to be 
known as "supertrooping," and the term stuck. In all cases to date, 
supertrooping has been by 10s. Note that SSPKs need not be adjusted when 
supertrooped weapons face supertrooped weapons. However, SSPks must be 
modified when supertrooped weapons face nonsupertrooped opponents. The 
appropriate PCAS entry for a 10-fold supertrooped weapon should be 10 times 
the nonsupertrooped value. 

Surge. As used with AFP, the word surge refers to changes in casualty 
levels with posture. The medical combat service support measure within the 
AFP CS/CSS Module depends, in part, on casualty rate. With the STATIC 
posture considered a base case with "surge factor" of 1.0, surge factors 
for others' postures are determined by taking the ratio an opposing 
division's personnel combat potential component per opponent's division to 
the corresponding potential component in STATIC posture. For example, a 
Blue RAPD surge factor would be given by: 

RAPD Blue Surge = 

((RAPD Red Personnel Potential)*3)/((STATIC Red Personnel Potential)*!) 

(The factor "3" in the numerator is there because the Red to Blue division 
ratio in RAPD posture is 3:1. Hence, the potential of each of three Red 
divisions may be inflicted against the single Blue division. The factor 
"1" in the denominator is there because the division ratio in STATIC 
posture is 1:1.) 

Survivor Reallocation. If survivors remain after a conflict ends, and if 
the day's maximum number of conflicts have not been reached, the survivors 
are regrouped into duels, and the next conflict is processed. The new 
duels are against the same opposing weapon type and at the same range. 

Type. If the word type is used alone within AFP, it usually refers to a 
weapon type. The fundamental direct fire interaction represented within 
the AFP Combat Module is between two opposing weapon types. In AFP terms, 
M60A1 and M60A3 tanks are different weapon types.  (Tanks of different 
types belong to a weapon "class." (See class.) 

Unmodulated. Term applied to components of combat potentials indicating 
that CS/CSS moduli have not been applied. See CS/CSS Moduli. 
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THE REASON FOR PERFORMING THE STUDY is primarily widespread dissatisfaction 
with previous combat potential estimation methods that do not give enough 
attention to influences noted below in the study objectives. 

THE PRINCIPAL FINDINGS during AFP System development and implementation and 
as evidenced by illustrative examples in the Operator's and Programer's 
Guide to the AFP System and by the parallel MICAF Study application are: 

(1) All modules, submodules, and special processors of the AFP System for 
estimating the static combat potential of equipment and organizations have 
been tested and perform as designed. 

(2) AFP estimates of static combat potentials depend on input to the AFP 
System and are sensitive to opposing sides' weapon characteristics, weapon 
quantities, type-on-type engagement preferences, environmental conditions, 
and combat support and combat service support levels. 

(3) Full application of the AFP System is labor, data, and computer 
intensive. 

THE MAIN ASSUMPTIONS for purposes of estimating static combat potentials: 

(1) The large-scale battlefield may be decomposed into separate firepower- 
counterfirepower, combat support, and combat service support processes. 
These processes may be analyzed largely independently. Their separate 
results may be combined afterward to yield estimates of combat potentials. 

(2) Total division firepower-counterfirepower processes may be decomposed 
into pure weapon type on pure weapon type engagements. The engagements may 
be further decomposed into still smaller matchups in which at least one 
weapon opposes one or more weapons. Only indirect, area fire weapons may 
impinge on the interaction of otherwise pure type-on-type "duels." The 
usual techniques of dynamic modeling and simulation need not be applied 
except to the independent duels of relatively short duration. 

(3) Movement and maneuver need not be represented within the firepower- 
counterf irepower process. Tactical mobility may be treated adequately 
within the combat support and combat service support processes. Duels are 
distributed to fixed ranges. 

THE PRINCIPAL LIMITATIONS 

(1) Like all static indicators, AFP combat potentials may be inappropriate 
bases for estimating prolonged, fluid combat. 



(2) Because AFP combat potentials depend on weighted averages for 16 dis- 
tinct combat environments, the potentials may not be useful estimators for 
differently weighted or different environments. For example, interest in 
just one of the combat environments implies a vastly different weighting: 
just one 1.0 and 15 0.0's. 

(3) AFP combat potentials are estimates of achievement for the ^ery 
special circumstance in which one's own weapons are 50 percent attrited. 
(This is why AFP combat potentials are often called "half-life 
potentials.") In general, the potentials do not correspond to any one 
common moment in projected real time because different weapon types do not 
reach 50 percent survival at the same instant. 

(4) In its current implementation, the AFP System does not represent 
suppression nor the effects of echelons above division (other than some 
nondivisional artillery and some fixed wing aircraft). 

THE SCOPE OF THE STUDY included development and implementation of the AFP 
System and parallel support of the MICAF Study. The Operator's and 
Programer's Guide to the AFP System provides a wealth of information needed 
in maintaining and applying the AFP System. Some applications of the AFP 
System have been made in support of other studies. In particular, the 
MICAF I and II Studies depended heavily on AFP, and AFP "results" may be 
found in the MICAF I and II reports. 

THE STUDY OBJECTIVES are to develop and demonstrate (via the parallel MICAF 
application study) a new method for estimating the static combat potential 
of equipment and organizations. That method is to depend more directly on 
quantitative data, full division inventories of opposing equipment, combat 
support, combat service support, and wider range of combat environments 
than in previous approaches. 

THE BASIC APPROACH of AFP is to begin with a highly stylized abstraction of 
the battlefield, decompose the battlefield into separate processes, provide 
extensive input data to drive those processes, and then operate a system of 
specially developed computer programs which replicate estimates of kills 
and losses for 16 different combat environments, project those estimates to 
half-lives, modify the estimates in accord with support levels, and roll up 
everything into final estimates of combat potential. 

THE STUDY SPONSOR is the Director, CAA. 

THE STUDY EFFORT was directed by Mr. Gerald E. Cooper, Strategy, Concepts 
and Plans Directorate. All directorates contributed. 

COMMENTS AND QUESTIONS may be directed to US Army Concepts Analysis Agency, 
ATTN: Assistant Director for Requirements and Resources, 8120 Woodmont 
Avenue, Bethesda, MD 20814-2797 
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